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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
Tills application daims the t)enefit of the filing date of U.S. provisional patent 
appBcation serial number 60/212,359, attorney doclcet numi)er 25791.38, filed on 
5 June 1 9, 2000. the disclosure of which is incorporated herein by reference. 

This application is a cohtinuation-inrpart of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139, attorney docket 
no. 25791.3.02, filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent application ho. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510,913, attorney 
docket no. 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent application serial nd. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provistonal 

15 application no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utiHty patent 
applicatbn serial no. 09/440,338. attorney docket no. 25791.9.02, filed on 
11/15/1999, which claimed the benefit of the filing date of U.S. provistonal 
applicatton no. 60/108,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 patent- application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utiKty patent applicatton no. 09/512,895, 
attorney docket no. 25791. 12.Q2, filed on 2/24/2000, which claimed the benefit of 
the filing dates of U.S. provisional applicatibn no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provisional appHcation no. 60/154,047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000. which daimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121.907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 

30 attorney docket no. 25791.17.02, filed on 6/7/2000, which claimed the benefit of the 
filing date of U.S. provisional patent applicatton serial ho. 60/137,998, attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. which claimed the 
benefit of the filing date of U.S. provisional application no. 60/131,106. attomey 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 

disclosures of these applications. 

This application is related to the following co-pending patent applications: 

(11) U.S. provisional application no. 60/146.203, attorney docket ho. i25791.25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143»039. attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 

60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

applicatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 

U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 

attorney docket no. 25791.39, filed on 11/12^1999. . Applidants incorporate t>y 

reference the disdbsures of these applications. 

Background of the Invention 

This inventton . relates generally ta wellt>6re casings, and In particular tp 

15 vireHbore casings that are fonnried using expandabte tubular rnenribers. 

Conventionally, when a wellbore is created, a number of casings are 

installed in the borehole to prevent collapse of the borehole wall and to prevent 

undeslred outflow of drilling fluid into the formation- or inflow of fluid from the 

\ - *. 
formation into the borehole. The bprehote is drilled \n Intervals whereby a casing 

20 which is to be installed In a lower borehole Interval Is towered through a prevtously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower Inten^al is of smaller diameter than the casing of the upper 
Interval. Thus, the cs^lngs are in a nested arrangement with casing diameters 
decreasing In downward direction. Cement annuli are provided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased coste due to heavy casing handling equipment, large 
drill bite and increased volumes of drilling fluid and drill cuttings. Moreover. 

30 increased drilling rig time is involved dOe to required cement pumping, cement 
hardening, required equipnrient changes due to large variations in hole diameters 
drilled in the course of the well, and the \arge volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or rrK>re of the 
35 limitattons of ttie existing procedures for fonnlngwellbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that include? 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member to the preexisting structure, axlally 
displacing the expansbn cone relative to the tubular member by . pulling the 
expansion cone through the tubular member, and lubricating thb interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular rnemfaer Includes: an annular nriembvJncludlng: a 

1 5 wall thickness that varies less than about 8 %, a hoop yield strength that varibs less 
than about 10 %, imperfections of less than about 8 % erf the wall thickness, no 
MxiXB for radial expansions of up to about 30 %, and no necking of the walls of the 
anmilar rnember for radial expansions of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 

20 tubular member to a preexisting structure is provkled that includes injecting a 
lubricating fluki into the preexistirig structure, positk)ning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially dtepladng ttfe expansion cone relative to the 
tubular member by pulling the expansk)n cone through the tubular member. 

25 According to another aspect of the present Inventton, a method of coupling 

an expandable tubular member to a praexisting stoicture is provided that includes 
posittoning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the pnaexisting 
structure and axially displadng the expansion cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
. member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interface between the first and second tubular 

35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular nrrember to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 structure, and axially displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 
10 portions of tte tubular rnerrdbers and curing the se^lan^ 

According to another aspect of the present invention, a method of coupling a 
tubular nnember to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member t6 the preexteting structure, and axially displacing the expansion 
15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular memt)er. The tubular member includes: a pair of rings for 
' engaging the prMxisting structure, and a sealing element positioned between the 
' ririgs for sealing the interface between the tubular nnember and the preexisting 
structure. 

20 According to another asped of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positionihg the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displadng the expansion cone relative to the expandable tubular nr^ember by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
indudes one or nrxxe slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that Indudes positioning the 
expandable tubular member and an expansion cone within the preexisting structure. 

30 anchoring the expandable tubglar member to the preexisting structure, and axially 
, displadng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone ttirough the expandable tubular niember. The tubular member 
indudes: a first preexpanded portion, an intenmediate portion coupled to the first 
preexpanded portion including a sealing element, and a secorKl preexpanded 

35 portion coupled to the intermediafe portion. 

4 



Aooording to another aspect of the present invention, a method of coupling a 
tubular menil)er to a preexisting stmcture te, provldecl that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular men^r to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
pone relative to the tubular membidr by pulling the expansion cone through the 

20 expandable tubular nnember. and Injecting a curable fluldic sealing material.between 
the tubular member and the preexisting stnidure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that Includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion oone, and axially displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tutnilar member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expanston cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 



According to another aspect of the present rnvention. a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positlohing the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axlally displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 stnjcture, explosively ar)choring the tubular member to the preexisting structure, and 
axlally djspladng the expansion cone relative to the tubular member. 

Acooiiding to another aspect of the present Invention, a method of coupling 
an expandable tubular to a pretsxisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone In a first directibn, and axlally 
dispiadng the expansion cone In a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting slrocture. releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tobular member to a preex|^ stmcture is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting stmcture by: pivoting one or more engagement elements, and axially 
displacing the expansion cpne. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting stwcture Is provided that includes 
placing the expandable tobular member and an expansion cone Into the preexisting 
structure, placing a quantity of a fluidlc material onto the expandable tubular 
member to anchor the expandable tobular member to the preexisting stnictore. and 
axially displacing the expansion cone. 



According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting stnjcture Is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, andiorlng the expandable tubular rinember to the preexisting 
5 stmctUro by injecting a quantity of a hardenaWe fluidic material into the preexisting 
structure, at least partially curing the hardenable fluldlc sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure Jk provided that includes 
10 placing the expandable tubular men^r and an expansioh cone wHhIn the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

AcGordihg to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
15 placing the expandable tubular member and an expansion <»ne within the 
preexisting structure, injecting a quantity of a first fluldlc material having a first 
density into the region of the preexisting stmcture outside of the expandable tubular 
member, and injecting a quantity of a second fluldlc material having a second 
density Into a portion of tiie expandable tulHilar member below the exf^inslon cone. 
20 The second density Is greater ttian the first density. 

According to another aspect of the present invention, a metiiod of coupling 
an expandable tubular member to a preexisting stmcture is provided that Includes 
placing the expandable tubular member and an expansion cone into ttie preexisting 
structure, anchoring the expandable tubular member to the preexisting structure. 
25 applying an axial force to the expanston cone, and pressurizing an interior portion of 
tiie expandable tubular memb^ below the expansion cone. 

According to anottier aspect of ttie present invention, a method of coupling 
an expandable tubular member to a preexistirtg structure is provided that includes 
placing the expandable tubular member and an expansion cone into \he preexisting 
30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of \he present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure^ and an expansion cone movably 
35 coi4)led to ttie expandable tubular member and adapted to radially expand ttie 
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expandable tubular member, including: a housing including a tapered first end and a 
second end* one or more grooves fomied ir\ the outer surface of the tapered first 
end, and one or more axial flow passages flukJidy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5. coupling an expandable tubular nrtember to a preexisting structure is provided that 
includes an expandable tubular merhber, an anchoring device adapted to couple the 
expandable, tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular^ member includes: an 
10 annidar member, , having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expanstons of up to about 30 %, and no 
necking of the walls of the annular member for radial expanstohs of up to about 
25%. 

15 According to another aspect of the present invehtlor), an apparatus for 

coupling an expandable tubular nfiember to » preexisting structure is provided that 
includes an expandable tutHJiar mennbert an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expan^on cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular menrrt)er. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to this second tutnjiar member, the threaded connection 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular mernber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnjcture, and an expansion cone 
nrtovably coupled to the expandable tut>ular nriember and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of ja lubricant coupled to the interior surfece of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mertiber to a preexisting structure is provided that 
includes ah expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting stnjcture, and an expansion cone 
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movably coupled to the expandatrfe tubular member and adapted to radially exparid 
the expandable tubular member. The expandable tubular member Includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular nrtember to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular number to the preexisting stmdure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubglar member Includes: a pair 
of rings for engaging the preexistlrig structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular rnember to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable! tubirtar member to the preexisting structure, and an expansioh cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. Tlie e)q[)andable tubular member Includes one qr 
more slots. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
bidudes an expandable tubular mentber. an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular nwmber and adapted to radially expand 
the expandable tubular member. The expandable tubular member Includes: a first 
preexpanded portion, an Intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the Intermediate portion. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple ttw 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 



the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first ^ 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring ^ 
device coupled to the second support member adapted to couple the e)qpandabie 
tubular member to the preexisting structure. The anchoring device is positioned ^ 
10 above the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a first support niember, a second support member coupled to the first 
support number, an expansion cone coupled to the first support member, an H 
15. expandable tubular member coupled to the expansion cone, and an explosive 
^ anchoring device coupled to thei second support member adapted to couple the 
. expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for n 
coupling an expandable tubular meml)er to a preexisting structure is provided that 
20 indudes a support rnember, art expandable expansion cone coup^ n 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for • ' ^ 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support _ 
25 member, and an exparidable tubular member coupled to the expandable expansion 

cone. ^ 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a pree)dsting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 

shape memory metal inserts, and a heater coupled to the support member In "1 
opposing retatton to the shape memory metal Inserts. 

According to another aspect of ttie present Inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 Includes a support member, an expanisiori cone coupled to the support member, an - 

10 



expandable tubi^r member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable Wjlar member. 

According to another aspect of the present invention, an expandable tubular 
rnen^ is provided that includes: an expandable tubular body, one or more resUient 
panels coupled to the expandable tubular body, and a release member reieasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or mora spikes 
pivotally coupled to the expandable tubular member for engaging the prewdsting 
structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the eicpandiable tubular member, including: one or more petal 
baskets pIvotaDy coupled to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupUng an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expanston opne. including: a slotted 
portton provMed at one end of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular memt^ to a preexisting structure is provWed that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling devkse coupled to the support member 
and an end portion of the expandable tubular member, and 
a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yieW strength of the expandable tubular number. 

Accoiding to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provkled that 
includes a support member including a fluid passage, an expanston cor» coupled to 
the support member, an expandable tubular menri)er coupled to the expanston 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage^ the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of tTw present invention, a method of coupling a 

tubular member to a preexteting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axlally 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10. According to another aspect of the present Invention, an apparatus Is 

provided that Includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion corie virtthin the preexisting 
structure, axlally displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member 

Brief Description of the Drawings 
FIG. la Is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a welibore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoririg the expandable tubular member of the apparatus to the welibore 
casing. 

FIG. 1c Is a fragmentary cross^ectional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after Initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the e)q3ansion cone. 

FIG. 1 e is a fragmentary cross-secBonal illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary aoss-sectipnal illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the welibore 
casing. 
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FIG. 1g Is a fragmentary cross-sedional lllustratior) of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 emlxxllment of an apparatus for expanding a tubular member within a \wellbofe 
casing and an open hole in a subterranean fonmation. 

FIG. 2b is a fragmentary cross-secBonal IBustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sedlorial illustration of the apparatus of FIG; 

2b after Initiating the axial dlsplacemenl of the expansion cone. 

FIG. 2d Is a fragmeritary cross-secBonal lllustratlbn of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling, on the 

expansion cone and also by IrtjecBng ia pressurized fluid belowthe expansion cone. 
15 FIG. 2e l8 a fragmentary cross-eedldnai UlustrBtlon of the apparatus of FIGS. 

2c and 2d after the completion of the radiai expansion of the expandable tubular 

memlMr. 

FIG. 2f Is a fragmentary cross-sectional Illustration of the apparatajs of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional illustration of the placeiTwnt of an 

embodiment of an apparatus for expanding a tubular member wwthin a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the mpandable tubular member of the apparatos to the wellbore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 Is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use In the apparatus of FIGiS. 1a to 3d. 

FIG. 5 is a cross-seictional illustration df an embodiment of a coupling 
arrangemert for use Iri the expandable tubular rnernbers of the apparatus 

latoSd. 
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FIG. 6 is a cross-swtlonal illustration of an embodiment of an expandable 
tubular member halving a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 Is a cross-sectional illustration of an embodiment of' an expandable 
5 tubular member having a pre-expanded upper portton for use in the apparatus of ^ 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable ^ 
tubular member having a slotted upper section for use In the apparatus of FIGS, la 
to3d. - _ 

10 FIG. 9 is a graphical illustratipn of an embodiment of a method of applying an 

axial force to Uie expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the plaoement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
cfi»ing. . 

15 FIG Ipb Is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 

10a during the irijection of a non-hardenable fluidic material into and out of the ^ 
apparatus. 

FIG. 10c is a fragmentary cross-secttpnai illustration of tt^^ ^ 
10b during the Injection of a hardenable fluklic sealing material into and out of the 
20 apparatus. n 
FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. 1 0e Is a fragmeritary cross-sectional illustration of ttie apparatus of FIG. ^ 
25 I0d after anchoring the expandable tubularrnember of the apparatus to the 

casing. ^ 

FIG. lOf is a fragmentary cross-secb'onal illustration of ttie apparatus of FIG. ' 
lOe after initiating the axial displacement of the expansion cone. 

mm 

FIG. lOg is a fragmentary cross-sectional illustration of tt)6 apparatus of FIG. 
30 10e after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 10h Is a fragmentary cross-sectional illustration of ttie apparatus of 
FIGS. lOf and lOg after the completion of ttie radial expansion of the expandable 
tubular member. 
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FIG. lOi is a friaginentary cross-sectional illustratlpn of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellt>ore casing. 

FIG. 11a Is a fragmentary cross-sectional illustration of an alternative 
5 emlwdiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1 b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1 c Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

1 lb after initiating the axial dlsplaoement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sedlonai Illustration of the apparatus of FIG. 

1 1c after stopping the axial dlsplaoement of the expansion cone prior to deactivating 

the anchoring device. . 
15 . RG. 11e Is a fragmentary cross-secHonal Illustration of the apparatus of 

RG8. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a Aragmentary eross-SfBcUonai illustration of the apparatus of FIG. 

1 le after initiating the axial displacement of the expansion cone and the ddactivated 

anchoring devloe. 

20 FIG. 1 1g is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

1 1f after the completion of the radial expansion of the expandable tubular member. 
FIG. 12a Is a fra^ntory cross-sectiororf illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within aweilbore. 
25 FIG. 1 2b Is a fragmentery cross-sectional illustration of the apparatus of FIG. 

12a after e)q>anding the expandable expanston cone in order to anchor the 

expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

12b after Initiating the axial displacement of the expandable expansion cone. 
30 FIG. 12d Is a fragmentery cross-sectional Illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned vvithin a wellbore. 
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FIG. 1 3b is a fragmentary aoss-sectional illustration of the apparatus of FiG. 
13a after activating the shape noemory metal inserts in order to anchor the 
expandable tubular member to the weilbore casing. 

FIG. 1 3cls a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 13b after initiating the axial displaoement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
' , 13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodinf^nt of an apparatus for coupling an expandable tubular member to a 
1 0 preexisting structure positioned within a weilbore casing. 

FIG. 14b Is a fragmentary ooss-sectlonal illustration of the apparatus of FIG. 
14a after coupling the packer to the weilbore casing. 

FIG. 14c Is a fragmentary cross^secttonal Illustration of the apparatus of FIG. 
14b after initiating the axial displaoement of the expandable tubular member towards 
IS the expansion cone. 

FIG. 14d is a fragmentary cross-secttonal illustration of the apparatus of FIG, 
14c after radially expanding the end of the expandable tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
20 14d after decoupling the padcer from the weilbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparahjs of FiG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubuiarniernber. 

FIG. 14g is a fragmentary cros8»8ectional illustration of the completion of the 
25 radial expansion of the expandable tubuiarniernber. 

FIG. 15a Is a fragrrtentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned within a weilbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the weilbore casing. 

FIG. 15c is a fragmentary oross-sectioniat illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragnfientary cross-sectional illustration of the apparatus of FIG. 
1 5c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiinent of a resllient.anchor for use In the 
apparatus of FIG. 1Sa. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 

coiled resUlent member. 

FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG. 17b is a top view of Vne resilient anchor of FIG. 17a alter releasing the 

resHlent elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmehtary cross-sectional top view of the resHlent anchor of 
FIG. 1 8a after releasing the resilient elemente. 

FIG. 19a Is an front view of lan embodiment of an expandabto tubular 
member including one or more. resiUent pahete. 

FIG. 19b is a cross^sectlonal view of the exfMndable tubuter member of FIG^ 

19a. 

FIG. 1 9ci8 a bottom view of the expandable tubtter member of FIG. 1 9a. 

FIG. 20a Is a fragmentaiy cross-seciional illustratioh of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 20b Is a fregmentery cros»«ectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fiagmentery cross<«ectlonai illustration of the apparatus of FIG. 
20b after Initiating the axial disptacemeht of the expansion cone. 

FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a Is an illustration of an embodirhent of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwanlly extending 
the spikes. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the andior of FIG. 22a after outwardly extending 

thespilces. 
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FIG. 22c Is a cross*sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandat>le tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
20a after Injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
merrriter. 

FIG. 23c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectibnai illustration of ttie apparatus of FIG. . 
23d after completion of tiie radial expansion of ttie exparidable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an altemative 
emtiodlment of an apparatus and method for ooupfing an expandable tubular 
member to a preexisting stmcture pc^ttoned wittiin a wellbore casing and an open 
hole wellbore section! 

FIG. 24b is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
24a after releasing the packer. 

FIG. :^4c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
24b after extruding ttie expandabte tubular meniber off of ttie expansion cone. 

FIG. 25a is a fragmentary cross-sedional illiistration of an altemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellborie casing and an open 
hole welltK)re section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after Injecting a quantity of a fluidic material into ttie expandable tubular 
member having a higher density ttian ttie fluid wlttiin ttie preexisting stnicture 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
25b after extruding the expandable tubular member off of ttie expansion cone^ 



r FIG, 26a is a fragmentary cross-secHonal illustration of an alternative 

embodiment of an apparatus and method for coupling an expandable tubular 
r: member to a preexisting stnjcture. 

* FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

5 26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary crbss-sectlonal Illustration of the completion of the 
^ radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 Is a flow chart Illustration of a prefenwl embodiment iof a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cros&-sectional illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 
^ FIG. 29 is a cross-sectional illustratioh of the subsequent application of radial 

pressure to the expandable tubular member of FIG. 28. 
r Detailed Description 

IS A method and apparatus for coupling tubular members to a preexisting 

structure Is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
r* with the preexisting stnicture. In a preferred ernbodlment, the tubular members are 

radially expanded by anchoring one end of the tubular members to the preexisting 
^ 20 structure and then pulling an expansion cone through the tu^^ In this 

manner, the tubular nnembers are radially expaiKled and coupled to the preexisting 
^ stmcture. 

Referring Initially to FIGS. la. lb, Ic. 1d. 1e. 1f and 1g, a preferred 
^ embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting structure will be described. Refening'to Fig. 1a, a wellbore casing 
^ 100 Is positioned within a subtenranean fonnation 105. The wellbore casing 100 

may be positioned in iany orientatior^ from the vertical direction to the horizontal 
direction. The wellbore casir^ 100 further Includes one or more openings 110 that 
may have been the result of uriintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturirvg operation performed upon the surrounding 
^ subterranean fomtation 105. As will be recognized by persons having ordinary skill 

In the art, the openings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 1 00 unless they are sealed off. 

In a prefenml embodiment, an apparatus 115 is utilized to seal off the 
r 35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural > 
supports. 

The apparatus 115 preferably indudes a first support member 1 20. a second ^ 
support member 125, an expansion cone 130. an anchoring device 135, and 
5 . expandable tubular member 140, and one or more sealing members 145. ^ 
The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or communication signals ^ 
10 from a surface location to the arichoring device 135. The first support member 120 
rnay, for example, be conventional commercially available slick wire, braided wire; 
coiled tubing, or drilling stock material. 

The second support rnember 125 is preferably adapted to be coupled to a 
surface locatk)n. The second 'support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pemiit the expandton cone 130 to be axialiy displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
oonrvnerdally available sitek wire, brakted wire, ooiled tubing, or drilling stock ^ 
material. 

20 The expansion cone 130 is coupled to the second support rnernber 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubulair 
merrdier 140 when the expansion cone 130 is axialiy displaced relative to the ^ 
expandable tubular member 140. In a preferred enribodiment, ttie expansion cone 
130 is provMed substantially as disclosed in one or more of the folkn^ng: (1) U.S. ^ 

25 utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed 

on 1 2/3/1 999, which dairned the benefit of ttie filing date of U.S. provlstonal patent ^ 
appltoation no. 60/1 1 1,293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh daimed the benefit of ttie filing date of U.S. provisional 

30 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed ttie benefit of ttie filing date of U.S. provisional application no. 60/1 19,61 1. 
attomey docket no. 25791.8; (4) U.3. utility patent appltoation serial no. 09/440,338. ^ 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttm benefit of 

35 ttie filing date of U.S. provisional apptteation no. 60/108,558, attomey docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000: <6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

5 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the fiHng dates of U.S. provistonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed, on 

10 2/24/2000. which daimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoatbn no. 09/588.946, attorney docket no. 25791 .17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisk>nal patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15. utility patent application no. 09/559,122. atlomey docket no. ^5791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applkjatkm 
no. 60/131,106. atlomey dodket no. 25791.23, filed or» 4/26/1999; (11) U.S. 
provisional application ho. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039. attorney docket no. 

20 25791.26. fited on 7/9/1999; (13) U.S. provistonal patent apiplteatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatton no. 60/159.039, attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provisional patent appXicaXkk\ no. 60/159,033, attbmey docket no. ^791 .37. 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 

25 attorney dodwt no. .25791.39. fited on 11/12/1999, the disdosures of whteh are 
incorporated herein by reference. 

The anchoring device 135 is coupted to the first support member 120. The 
arKhoring devtee 135 Is preferably adapted to be controllabty coupled to the 
expandable tubuter member 140 and the wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably controltebly anchors the expandable tubular 
member 140 to the wellbore casing 100 to feci|itete ttie radial expansion of the 
expandat>le tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred embodiment, the anchoring device 135 includes one or more 
expandabte elements 150 that are adapted to controllably extend.fifom the body of 

35 the anchoring devk» 135 to engage both the mpandabte tubular member 140 and 
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the weilbore casing 100. In a preferred embodinnent, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodlnient, the anchoring 
device 135 is any one of the hydraulically actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is rerhovably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
. removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one ornnore 
am^rlng windows 155 for permitting the expandable elements 150 of the 

10 anchoring device 135 to engage the weiibore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
Includes a lower sedton 160, ah Intermediate section 1^, and an upper section . 
170. In a preferred embbdinient, the kywer section 160 Includes the anchoring 

15 windows 155 In order to provide anchoring at an .end portton of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
intermediate secttons, 160 and 165, are less than the Wall thickness of the upper 
section 170 In order to optirnally couple the radially expanded porttoh of the 
expandable tubular member 140 to the weilbore casing 100, 

20 In a preferred embodiment, the expandable tubular memt)er 140 Is further 

provided substantially as disclosed In bne or more of the following: (1) U.S. utility 
patent applteatton serial no. 09(454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatkm no. 60/1 11,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23^000, which dainied the benefit of the filing date of U.S. proviskmal 
applteation no; 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

30 attonrtey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal appJteation no. 60/108,558, attomey docket no. 
25791.9, flied on 11/16.1998; (5) U.S. proviskmal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09^23,460, attomey docket 

35 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. .25791.12.02, filed on 2/24/2000, 
which claimed the Iwnefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistohal 

5 appBcatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 2:5791.16.02, filed on 
2/24/2000, wtwch claimed the Ijenefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatk)n no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

10 whteh claimed the l>eneflt of the Sling date of U.S. provlsipnal patent application 
serial no. 60/137.998. attorney docket no. 2S791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. vvhich dahned the t)eneflt of the filing date of U.S. provisional applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provlstonal applicatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal applteation no. 60/143.039. attorney docket np. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent applteatton serial no. 
60/162.671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provlstonal 
appHcatton no. 60/159,039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 

20 U.S. provistonai patent appHcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999. the dlsdoeures of whtoh are 
Incorporated herein tiy reference. 

The sealing men^rs 145 are coupled to the outer surface of the upper 

25 portton 170 of the expandal)le tubular memt)er 140. The sealing members 145 are 
preferably adapted to engage and fluididy seal the Intertece between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality Of sealing menfbers 
145. In a preferred embodiment» the sealing members 145 sunound and isolate the 

30 opening 110. 

As Illustrated in FIG. la, the apparatus 115 is (mferably posittoned within the 
wellbore casing 100 with the expandabte tubular member 140 posittoned to 
opposing relatton to the opening 110. In a preferred embodintent. the apparatus 
115 indudes a plurality of sealing members 145 that are posittoned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular nrienriber 140 optinriaily fluididy isolates the opening 1 1^ 

As illustrated In FIG. lb, the apparatus 1 15 Is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 Is extended 
firom the anchoring device 135 through the corresponding anchoring virfndpw 155 in 
the expandable tubular member 140 into intimate contact the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

^ In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore caslnig 100. The compressible centent and/or epoxy 
is then penfnitted .to at least partially cure prior to the Initiation of the nsidial expansion 
process, in this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated in FIO. 1c the expansion cone 130 Is then axially displaoed by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular mernber 140iinto Intimate contact with the walls of the wellbore 
casir^lOO. 

in an aKemative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 1$ enhanced by injec^ng a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluidic nraterial. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular mtember 
140 has been radially expanded by the axiial displacenient of the expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
firom the wellbore casing 100. 

As illustrated in FIG. 1g, in a prefem^ embodiment, the opening 110 In the 
weDbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 Is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Refemng to FIGS, 2a, 2b, 2c, 2d. 2e and 2f. an alternative embodiment of a 

5 method and apparatus for coupling an expandable tubular member to a preexisting 
stmcture will be described. Refening to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subtenBnean fomnation 210. The 
weilborB casing 200 and the open hole wellbore section 205 may be positioned In 
any orientation from the vertical direction to the horizontal direction, 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion <rf the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to form or repair wellbore ^ings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

support member 225. an expansion cone 230. an anchoring device 235. an 
exjMndable tubular member 240, one or more upper sealing niembers 245. one or 
more lower sealing membere 250. and a flexible coupling element 255. 

The firet support member 220 is preferably adapted to be coupled to a 

20 surfece location. The first support member 220 is furttier coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/br electrical current and/or communication signals 
from a surf^ location to the anchoring device 235. The first support member 220 
may. for example, be converWonal commercially available sUck wire, braided wire, 

25 coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surfece k>cation. The second support member 225 Is further coupled to the 
expansion cone 230. The second support member 225 is preferably «japted to 
pennit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may, for example, be conventional 
commerdaity available sink wire, braided wire, coiled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
35 surface support structure. 
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The expanston cone 230 is coupted to the second support member 225. The <^ 
expansion cone 230 is preferably adapte|d to radially exparKi the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the -s 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent ^ 
application no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.91 3. attomey diocket no. 25791 .7.02. filed ^ 

10 on 2/23/2000, which claimed the benefit of the filing date, of U.S. provisional 
appiteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. whk^ 1 
claimed the benefit of the fWrig date of U.S. prpvistonat appllcaflon no. 60/119,611. 
attorney docket no. 25791.8: (4) U.S. utility patent appik»tion serial no. 09/440.336. 

15 atlom^ docket no. 25791.9.02, filed oh 11/15/1999, which claimed the benefit of . 
the filing date of U.iS. provisional iapplteatk^ no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appiteation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no; 09/523,460. at^ 
no. 25791.11.02, filed ori 3/tQ/2000, which claimed the benefit of the filing date of 

20 U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent \ 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
Which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey dodcet no. 2579112, filed on 2/26/1999 and U.S. provisional , ' 

application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) >^ 

25 U.S. utility application no. 09/511,941, attomey docket na 25791.16,02, filed on 
2/24/20(X), which claimed the t>enefit of the filing dat€i of U.S. provistonal serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,948, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

utility patent application na 09/559,122, attomey docket no. 25791.23.02, filed on ^^ 
4/26/2000. whtoh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no, 25791.25, filed on 

35 7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. ^. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U,S. provlstonal patent application no. 60/159.033, attorney docket no. 25791.37. 

5 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whfch are 
incorporated herein by refererice. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to ;be controllably coupled to the 

10 expandable tubular member 240 and the open hole weflbore section 205. In ttris 
manner, the anchoring device 235 preferably cbntrolleriMy anchors the expandable 
tubular member 240 to the open hole vvellbore sectton ^ to facMtate the radial 
expairaton of the expandable tubular member 240 by the axial displaoement of the 
expanston cone 230. In a preferred embodiment, the anchoring devtoe 235 includes 

15 one or more expandable elerherits 260 that ale adapted to controllably extend from 
the body of the anchorfng device 235 to engage both the flexible coupling etement 
255 and the open hole weUbore sectton 205. In a preferred en^iment, the 
expandable elemente 260 are actuated using fluidic pressure. In a preferred 
embodiment, the anchoring device 235 Is any one of the hydrauikaily actuated 

20 padwrscornrnerdailyavaitebto from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 Is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupted to the 
flexIMe coupiirig etement 255. 

In a preferred embodiment, me expandabte tubular member 240 further 

25 includes a lower section 265, an intenmediate section 270. and an upper section 
275. In a prefened embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provkle anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the k>wer and intermediate sections, 265 and 270, are less than the wall thickness of 

30 the upper section 275 In order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hote 
weilbore section 205 

In a preferred embodiment, the expandaUe tubular member 240 is further 
provUed substentially as disctosed in one or more of the fbltowing: (1) U.S. utility 

35 patent application sertal no. 09/454.139, attorney docket no. 25791.3.02. filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no, 60/1 11, 293» attorney doclcet no. 25791.3. filed 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which dainned the t>enefit of the filing date of U.S. provisional 
5 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8:02, filed on 2/10/2000. which 
dainDed the t>enefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent apprication serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the t^nefit of 

10 the filing date of U.3. provisional applicatibn no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546^ 
filed on 2/18/2000; (6) U.S. utiUty patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which dairhed the t)enefit of the fillng .date of 
U.S. provistonal applk»tionno. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

15 appUcafion no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates; of U.S. provistonal appllcatbn no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appltoation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941. attorney docket no. 25791.16.02. filed on 

20 2/24/2000, which claimed the benefit of ttie filin9 date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attonrtey docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) US. 

25 utility patent application no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed ttie benefit of ttie filing date of U.S. provisional applicatton 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. prov^^^^ 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk>nat patent applicatton no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing memt>ers 245 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200.. In a prefemed embodiment, the apparatus 215 includes a plurality of 
upper sealing merhbers 245. 

The tower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular n)ember 240. The lower seating 
members 250 are preferably adapted to engage and flutdidy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a prefenred embodinterit, the apparatus 215 Includes a 
plurality of lower sealing nnembers 250. 

The flexible coupling elenrient 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexibie coupling element 255 Is preferably 
adapted to radially exparuled by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. in this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls 6f the open hole 
wellbore section 205. In a prefenned embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible obupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore secUon 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 
expandable tubular member 240 positkmed in overlapping relation with a portiori of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the bwer portion of the wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the operi hole wellbore section 205. In 
this manner, the interface t^etween the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed. 

As illustrated In FIG. 2b, the apparatus 215 is then anchored to the open 
hole virellbore sectton 205 using the anchoring devk» 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the fle)^ble coupling 
element 255 to radially expand into Intimate contact with the walls of the open hole 
welibore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the wails of the open hole welibore 
section 205. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the welibore casing 100 and/or the open hole welibore section 
10 205. The (X)mpressible cement and/or epoxy is then penrnitted to at 

cure prior to the Initiation of the radial expansion process. In this manner, an 
annular structural support and fluidlc seal is provided around the tubular membisr 
240. 

As illustrated in FIG. 2c, ttie expansion cone 230 is then axiatty displaced by 

15 applying an axial force to the second support member 225. In a pref^nrejd 
embodlmerit, the axial displacement of the expansim cone 230 radially expands the 
expandable tubular member 240 Into intimate contact with the walls of the open hole 
weHbore section 205. 

In an alternative embodiment a$ illustrated in FIG. 2d, the axial 

20 displacement of the expanston cone 230 is enhanced by injecting a pressurized 

fluidicnfiaterial Into the annular space'between the first support i 
second support rnember 225. In this nrianner, an upward axial force Is api^led to the ^ 
lower annular face of the expansion cone 230 using the pressuri»d fluidlc material. 
In this manner, a temporary need for increased axial force during the radial ^ 

25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially e}qf)anded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably rerTX>ved 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 frbrn the 
welibore casing 200 and the open hole welibore section 205. 

Referring to FIGS, 3d, 3b, 3c, and 3d, an alternative embodinrtent of a 
method and apparatus for coupling an expandable tubular member to a preexisting ^ 
structure will be described. Referring to Fig. 3a, a welibore casing 300 is positioned 

35 within a subtenranean fbnnation 305. The welibore casing 300 may be positioned in 
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any orientation fronn the vertical direction to the horizontal direction. The welllx)re 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation perfonmed upon the surrounding subten^nean fomiation 305. 

5 As wHI t>e recognized by persons having ordinary skill in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless tiiey are sealed off. . 

In a preferred embodinrtent an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 Is 

10 preferably utilized to form or repair wellbore casings, pipelirves, or structural 
supports. 

The apparatus 315 preferably indudes a support nrienrit)er 320, an e 
cone 325. an anchorir^ device 330, an expandable tubular member 335. and one or 
rmre sealing inernbers 340. 

15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 Is preferably adapted to 
convey pressurized fluidic nrtaterfals arid/or electrical current and/or communication 
signals from a surface locatioa to the anchoring devios 330. The support nrmriber 

20 320 nnay, for example, be conventional commercially available slick wire, brakied 
wire, coiled tubing, or drilling stock material. 

The expanston cone 325 Is coupled to tiie support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to ttie 

25 expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed . on 2/25/1999; (3) U.S. utility patent applicatk)n 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
dairried the benefit of the filing date of U.S. provlstonal application no. 60/119,611; 

35 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999, \Adiich claimed the benefit of 
the filing date of U.S. provisional appiication.no. 60/108,558. attorney dodtet no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application nO. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

5 . no. 25791.11.02, filed on 3/10/2000, which claimed tt)e twnefit of the filing date of 
U.S. pnovtskMial applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appHcatbn no. 09/512,895. attorney, docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the b6nefX of ttw filing dates of U.S. provisional applicatk)n no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 appticatkm no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
- U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiRty patent 
appOcation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 

15 which daimed the benefit of the filing date of U.8: proviskmal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appficatibn no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provtstonal applicatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1909; (11) U.S. 

20 provistohal appiteatlon no. 60/146.203. attorn^ docket no. 25791.25, .filed on 
7/29/1999; (12) U.S. provistonal applteatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U S. provistonal patent appiteatlon serial no. 
60/162,671, attorney docket no. 25791.27. filOd on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (IS) 

25 U.S. provisional patent application no- 60/159.033, attwney dodtet no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the dlsdosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the ^< 

30 expansion cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to the expandable tubular rnember 335 to ttie wellbore casing 300. In this 
manner, the anchoring deytee ,330 preferably controllably andiors the expandable 
tubular member 335 to the wellbore casing 300 to fedlitate ttie radial expansion of *^ 
ttie expandable tubular member 335 by the axial displacement of the expanston 

35 cone .325. In a prefened embodiment, ttte andwring device 330 indudes one or ^ 
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r more expandable elements 345 that are adapted to controllably extend from the 

body of the anchoring device 330 to radially displace conesponding engagement 
r- elements 350 provided in the expandable tubular member 335. In a preferred 

embodiment, the radial displacement of the engagement elements 350 couples the 
5 expandable tubular member 335 to the wellbore casing 300. In a prefeoed 
embodiment, the expandable elements 345 are pistons that are achiated using 
^ fluidic pressure. In a preferred embodiment the anchoring device 330 is any one of 

' the hydrauiicailyactuiated anchoring devices oomniercially available from Ha^^ 
^ Energy Services or Baker-Hughes. 

10 In an altematlve embodiment, the expandable elements 345 are explosive 

devices that controllably generate a radiaRy directed explosive force for radially 
displacing the engs^ment elements 350. In a preferred embodlnient, the explosive 
expandable elemente 345 are shaped explosive charges oommerciaHy available 
from Halliburton Enevgy Services. 
15 The expartdable tubular member 335 is removably coupled to the expansion 

^ cone 325. In a preferred embodiment, the mpandabie tubular member 335 includes 

one or more engagement devices 350 that are adapted to be radially displaoed by 
the arichoring device 330 Into engagement wtth the! vmlls of the wellbore casing m 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
20 cmbigSOO. In a preferred embodiment^ the er^emerrt devices 350 include teeth 
for biting Into the sur^ of the wellbore casbig 100. 

In a preferred Embodiment, the expandable tubular member 335 further 
includes a lower section 355. an intermediate section 360, and an upper section 
^ 365. In a prefenned embodiment, ttie lower section^355 includes the engagement 

'25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodimerit, the wall thickness of the lower and 
intarmediate sections. 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expended portion of the 
expandable tubular nrtember 335 to the wellbore casing 300. 
30 In a preferred embodiment, the expandable tubular member 335 is further 

^ provided substantially as disclosed in one or more of the following: (1) U:S. utility 

patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
applk:ation no. 60/11 1.293. attorney docket rio. 25791.3, filed on 12/7/1998; (2) U.S. 
;^ 35 utility patent applicatton serial no. 09/510.913^ attorney docket no. 25791.7.02, filed 
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on 2/23A2000, which claimed the benefit of the filing date of U.S. provisional ^ 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no, 25791.8.02, filed on 2/10/2000, which ^ 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 , 
5 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional epplication no. 60/108,558, attomey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, '■' 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2^4/2000, '^i 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841. attorney dodcet no. 25791.12. filed on 2/26/1999. an^ ^ 

15 application no. 60/154,047, attomey docket no. 25791.29, filed oh 9/1^^^ 

U.S. utility applicatk)n no. 09/511,941, attomey docket no. 25791.16.02, filed on ^ 
2/24/2000. which claimed ttie t>eneflt of tiie filing date of U.S. provlsk>nai serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcaOon no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 

20 which claimed ttie benefit of ttie filing date of U^S. provistonal patent application ^ 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on ^ 
4/26/2000, wNch dalrned ttie benefit of the filing date of U.S. provisions 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. ^ 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) ^ 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, ^ 
attomey docket no. 25791.39, filed on 11/12/1999, the disck)sures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portion 365 of the expandable tubular member 335. The sealing members 340 are . ^ 
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preferably adapted to engage and fluididy seal the interface t)etween the radially 
expanded expandable tubular member 335 and the wellbbre casing 300. In a 
preferred embodiment the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a prefemed embodiment, th^ apparatus 
315 Includes a plurality of sealing members 340 that are positioned above and 

10. below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 31 0. 

As illustrated In FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then encored to the wellbore casing 300 using the anchoing 
device 330. In a preferred embodlnrtent, the anchoring device 330 Is pressurized 

15 and the expandable Element 345 Is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 Is coupled to 
the wellbore casing 300. 

20 In an alternative embodiment a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressibid cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal Is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axiaily displaced by applying an axial force to the support 
. member 320. In a prefenred embodiment the deactivation of the anchoring device 
330 causes the expandable elen^nts 345 to radially retract into the anchoring 

30 device 330. Alternatively, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 Into intimate contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 
5 In a preferred embodirrant, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or fomri wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4, an embodiment of a system 400 for applying an axiaA 

10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support nnember 410, a shock absorber 415, and a second support member 420. In 
a prsfennBd embodiment, the system 400 is adapted to minimize the transfer of 
shodk loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. In 

15. this manner, the radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provided in an optirnally safe manner. 

The lifting device 405 is $upported at a surface location and is coupled to the 
first support rnember 410. The lifting devioe 405 may comprise any number of 
conventional oommerdaily available lifting devices suitable for manipulating tubular 

20 members within a wellbore. 

The first support member 410 Is coupled to the lifting device 405 and the 
shock absort>er 415. The first support member 410 may comprise any number of 
conventional oommerdaily available siupport memt>ers siich as, for example, coiled 
tubing, a drill string, a wireline, brakled wire, or a slick line. 

25 The shock absdrt)er 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort)er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absorber 415 may be any number of conventkxial commercially available shock 
absorbers. 

30 The second support menriber 420 is coupled to the shock absorber 41 5. The 

second support member 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 1 30, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one of the expanskxi cories 130, 230 and 325 in 

35 order to radially expand tubular rinemt^ers. In a prefenred embodfrnent, upon the 
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completion of the radial expansion process, wtien the expansion cones 130. 230 
and 325, exit the radially expanded tubular memt>ers, the sudden shock loads 
generated are ab8ort)ed, or at least rriinimized, by the shock absort>er 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130, 230 and 325 using the lifting devk:e 405 is provided in an optimally safe 
manner. 

Refemng to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment the system 500 includes an upper ring 505, a seating 

10 element 510, and a bwer ring 515. In a preferred embodiment, the upper ring 505» 
the sealing element 510, and the bwer ring 515 are provided on the outer surfaces 
of the expandable tubular mernbers 140^ 240, and 335. In this rnanner, jAfhen the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing eiement 510, and the tower ring 515 engage the interior 

15 surface of the preexisting stnjcture that the expandable tubular members 140, 240 
and 335 are coupled to. in a prefened embodiment, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 pre coupled to in order to optimally 
anchor the tubular members 140^ 240 and 335 to the preexisting structure. In a 

20 prefenned embodiment, the sealing element 510 is compreased into oontact'with the 
interior surfece of the preexisting stmcture that the expandable tubular members 
140, 240 and 335 are coupled to \n order to opthmally fluidicly seal the interfeoe 
between the tubular mernbers 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a preferred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a prefened embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515. above the outer 
. surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluidicly seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. Ih a preferred embodiment, the coupling 
systems 500 are provided on the lower, intenmediate, and upper portions of the 
tubular members 140, 240, and 335. 

Referring now to FIG. 6, a preferred emt)odiment of an expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular menrtber 600 preferably includes a lower portion 605, an intemnediate portion 
610, and an upper portion 61 5. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
prefenred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235, and 330. In a prefened embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this rnanner, the lower portion 6(» of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135/235, and 330 into contact with the 
preexistihg structure. Furthenmre, in this manner, the lower portion 605 of the 
tubular member 600 is anchorad to the preexisting structure prior to the initiation of 
the radial expansion process. 

The intemnediate porUon 610 is coupled to the lower portion 605 and the 
upper portbn 615. In a prefenred embodiment, the wail ttiicknesses of the lower and 
intermediate portions, 605 and 610. iare less than the wall . thickness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a prefened embodiment, the lower and intermediate portions. 605 and 610. are 
preexpanded to mate with the expansion cone. 

Referring to FIG. 7. a prefenred embodiment of an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shock loads created 
upon the completk>n of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a lower portion 705, a lower transitionary portion 
710, an intermediate portion 715, an upper transitionary portion 720, an upper 
portton 725, and a sealing element 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
tower portion 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The lower transrtionary portion 710 is coupled to the tower portion 705 and 
the intermediate portion 715. In a preferred emtxxliment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefenred 
emtxxliment, ttie wall ttilcknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less ttian the wall thicknesses of tiie intennediate 
portion 715, the upper transitionary portion 720 end the upper portion 725 in order to 
optimally facilitate the radial expansion proce^. 

The intermediate portion 715 is coupled to the lower transitionary portion 71 0 
and tiie upper transitionary portion 720. In a preferred embodiment, the outside 
10 diameter of tiie (ntermediate porttoh 715 is less than ttie wall tiiicknesses of the 
lower portion 705 and tiie upper portion 725. 

The upper ti^nsttionary portion 720 is coupled to the intermediate portion 
715 and tiie upper portion 725. 

The upper portion 725 Is coupled to tiie upper transitionary portion 720. 
15 The sealing element 730 is coupled to the outside surface of the 

intermediate portion 715. In a prefenrisd emtxxiiment, the outside diameter of the 
sealing element 730 Is less than or equal to the outside diameter of the lower portion 
70S and the upper portion 725 in order to optimally protect the sealing element 703 ^ 
during placement of the tubular member 700 within the preexisting structure. 
20 In a preferred embodiment, during tiie radial expansion of tiie tubular 

member 700 using the apparatus 115, 215 and 315. tiie preexpanslon of tiie upper 
transitionary portion 720 and tiie upper portion 725 reduces tiie shock bads typically 
created during tiie end portion of the radipl expanskm process, in this manner, the 
radial expanskKi process is optimally provMed in a safe manner. Furttiermore, 
25 because the sealing element 730 is preferably recessed below the surfaces of the 
tower portion 705 and the upper portion 725. tiie sealing element 730 is optimally 
protected from damage during tiie placement of the tubular member 700 wittiin thd 
preexisting structure. 

Referring to FIO. 8. a preferred embodiment of an expandable tubular 
30 member 800 for use in tiie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably Includes a kywer portion 805, an intennediate portton 
810, and an upper portion 815. 

The tower portion 805 is coupled to the intermediate pc^on 810. In a 
preferred embodiment, the lower portion 80S is furttier adapted to mate with the 
35 expansion cones 130, 230, 325 and tiie anchoring devtees 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 81 5. In a preferred emlx)dinr»nt, the wall thicknesses of the lower and 
Intermediate portions, 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to fadlHate the radial expansion of the tubular men^ In 
5 a preferred embodiment, the lower and intemnediate portions, 805 and 81 0» are 
preexpanded to hiate with the expansion cone. 

The upper portton 815 Is coupled to the intennediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 

10 815 by the expansion cones 130, 230, and ^25. In this tnanner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shock toads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a method of applying an axial 

IS force to the expanston cones 130, 230, and 325 will now be described. In a 
preferred embodiment, the axial displaoement of the expanston cones 130, 230, and 
325 during the radial e}^hsion process is provided by applying an axial force to the 
expansion cones 130. 230, and 325. In a preferred embodiment, the axial force 
provMed includes the applicatton of a substantially constant axial force for some 

20 time periods and the applicatton of Increased axial force for other time periods in 
order to optimaliy facilitate the radial expansion process by minimizing the effects of 
friction. In a prefenred embodiment the appltoatibn of the increased axial force is 
provided oh a periodic basb In order to optimally provide a variabte contact area 
between the expanston cone and the tubular member being expanded. In an 

25 altemative embodiment, the appltoation of the increased axial force is provided on a 
random basis in order to optimally provide a variabto contact area between the 
expanston cone and the tubular member being expanded. In a prefenred 
embodiment the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % In order to optimally radially expand the 

30 tubular members. In a prefen^d embodiment, the ratio of the Increased axial force 
to the substantialiy constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variable contact area between the expanston, tone and 
the tubular memt)er being expanded, promote more even wear of the expansion 
oxie, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
for forming a wellbore casing will now be described. As Illustrated in FIG. 10a. a 
wellbore casing 1000 and an open hole wellbore section 1005 are provided In a 
subtenanean fonndtion 1010. The wellbore casing 1000 and open hole wellbore 
5 . section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is fonned In 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably Includes a first support member 1020, a 

second support member 1025. an expansbn cone 1030. an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support rhember 1020 is preferably adapted to be coupled to a 

15 surface location. The first support niember 1020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surftee location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 

20 wire, coiled tubing, or drining stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface locatton. The secorid support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
penult the expanston cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support memt)er 1025 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 Is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 Is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanston cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 is provided substentially as disclosed in one or more of the foltowing: (1) 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the t)enefit of the filing date of U.S. provisional 
patent application no. 60/111^293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913. attorney docket no, 
5 25791 .7.02. filed on 2/23/2000. which claimed the t)enefit of the filing date of U.S. 
provisional appitoation no. 60/121J02, filed on 2/25/1999; (3) U.S. utility patent 
applicatk)n serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no. 60/119.61 1. attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial 

10 no. 09/440.338. attorney docket no. 25791 .9.02. filed on 1 1/15/1999. which claimed 
the benefit of the filing date of U.S. provisk>nal application no. 60/108.558, attorney 
docket no. 25791 .9, filed on 1 1/16.1998; (5) U.S; provisional patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utiHty patent appiicatkxi ho. 09/523.460. 
attorney docket no. 25791.1102. filed on 3/10^000. vyhteh claimed the bwem of 

15 the filing data of U,S. provisional applicatioh no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utHity patent applicatton no, 09/512.895. attorney docket no; 25791.12.02. filed 
on 2^4/2000. which claimed the twirafit of the filing dates of U.S. proviskMial 
appitoation no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24^2000, which claimed the tienefit of the fiNhg date of U.S. 
provistonal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appiicatk}n no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, which claimed the t)eneflt of the filing date of U.S. prox^siohai 

25 patent applicatton serial no. 60/1 37<998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of ttie filing date of U.S. 
provisional application no. 60/131,106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146.203. attorney docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provistonal application no. 60/143,039. 
attorney docket no. 25791.26, filed on 7^/1999; (13) U.S. provisional patent 
application serial no. 60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provistohal f^eht applicatton rio. 60/159.033, attorney 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controilably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controHably ^anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to fedlitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

10 In a prefenrad embodimmt, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controilably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

15 In a prefenred embodiment, the aiKhoring .device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controilably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packere 

20 commercially available from Halliburton Ertergy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disclosure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluid passage that can be controilably plugged in order to 
pennit fluidic materials to be exhausted froni the anchoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred ernbodiment, the expandable tubular member 1040 further 

30 includes a lower section 1065, an intermediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower section 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the lower and intemnedlate secttons, 1065 and 1070, are less than the wall thickness 

35 of the upper section 1075 In order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a prsfened embodiment, the expandable tubular member '1040 is further 
provided substantially as disclosed in one or more of the fbilowing: (1) U.S. utility 
5. patent application serial no. 09/454,139. attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

10 appiicalton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatkm nd. 60/119,611, 
attomey docket no. 25791 .8; (4) U:S. utHity patent appHcation serial no. 09M40,338, 
attomey docket no. 25791.9.02, filed on 11/1S/199£|. whteh claimed ttie benefit of 

15 the filing date of U.S. prbvistonaj appUcatkm no. 60/108,558, attorney docket no. . 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applk»tk)n no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of ttw fllir^g date of 
U.S. provisional applkatipn no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

20 appOcatton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of ttie filing dates of U.S. provisional applteation no. ' 
60/121.641, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. fited on 

25 2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791 .17.02, filed on June 7. 2000. 
whteh claimed the benefit of ttie filing date of U.S. provistonal patent applteatton 
. serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent applicatton no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteatioh no. 60/143.039. attomey docket no. 

35 25791.2i6, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 



60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provistonal 
application no, 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999r and (16) U.S. provistonal patent applicatton no. 60/165,228, 
6 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of ¥vhich are 
incorporated herein by reference. 

In a preferred emt)odiment, the expandat)to tubular memt)er 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fiuidlciy seal the interface 
between the radially expanded expandabto tubular member 1040 and the wellbore 
casing 1000. in a preferred embodiment, the apparatus 1015 includes a plurality of 

1 5 upper sealing niembers 1045. 

The tower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandabto tubular member 1040. The tower sealing 
members 1050 are preferably adapted to engage and fluidldy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 

20 wellbore sedton 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The flexible coupiing etement 1055 is coupled to the tower portion 1065 of 
the expandable tubular member 1040. The flexible coupling etement 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section lOOS! In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole wellbore section 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a stotted tubular memt)er. In a preferred 
ernbodinient, the flexible coupling element 1055 includes one or nrKxe hook 

30 etements for engaging the walls of the open hole wellbore section 1005. 

As Illustrated |n FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overtopping relation with a 
portion of tiie wellbore casing 1000. In ttiis manner, tiie radially expanded tubular 
member 1040 is coupled to the lower portion of tiiei wellbore casing 1000. In a 

35 prefenred embodiment, the upper sealing niembers 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
niemt)er8 1050 are positioned in opposing relation to the walls of the open hole 
weilt)ore section 1005. In this manner, the interface between the radially expanded 
tutHJtar menit)er 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1005 is optimally fluididy sealed. ^ 

As illustrated in FIG. 10b, in a prefenred embodiment, a quantity of a non- 
hardenable fluidic niaterial is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenable material is dischainged fbnri the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable flukiic 

1 0 material may be any numbeir of conventional commercially avatlabie fluidic nrvaterials ^ 
such as, for example, drilling mud. 

As illustrated In FIG. 10c, In a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment the hardenable fluidic sealing nraterial is 

15 exhausted from the apparatus 1015 using the valvidable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is pennriitted to 
oompiefely fill the annular space between ttie tubular member 1040 and the open 
hole wellbore section 1005. The hardenabto fluidic sealing nnaterial nrtay be any 
nunnber of conventional oommerdalty available materials such as, for example. 

20 cement slag mix and/or epoxy resin. In tills manner, a fluidic sealing annular 
element is provided around ttie radially expanded tubular member 1040. 

As illustrated In FIG. lOd, in a preferred embodinnent, anottier quantity of a 
non-hardenable fluidic nnaterial is ttien injected into and put of tiie apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device. Is placed into the non-harderiable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this nnanner, tiie anchoring device 1035 is ttien pressurized to 
anchor tiie tubular member 1040 to tiie open hole wellbore section 1005. 

In an alternative embodiment, tt>e valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As Illustrated in FIG. lOe Jn a prefenBd embodiment, the apparatus 1015 is 
tfien anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing tiie flexible coupling element 1055 to radially expand into Intimate oontect 
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p with the walls of the open hole wellbore section 1005. In this manner, the lower 

section 1065 of the expandable tubular meniber.1040 is removably coupled to the 
wallsof the open hole wellbore section 1005. 

As illustrated in f\G. lOf, the expansion cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a prefenBd 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
^ the expamlable tubular member 1040 into intimate contact with the walls of the open 

hole wellbore section 1005. 
^ In an alternative embddiment, as illustrated in FIG. lOg, the axial 

10. displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fiuidic material Into the annular space t»etween the first support member 1020 and 
the second support nnember 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cohe 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
15^ radial expansion process can be easily satisfied, 
r Iri a preferred embodiment, the hardeinabie fiuidic sealing material is then 

permitted to at least partial cure, 
r As illustrated in FIGS. lOh and 101, after the expandable tubular riiember 

1040 has been radially expanded by the axial displacement of the expansion cone 
r 20 1030, the first support member 1020 and the anchoring device 1035 are preferably 

removed from expandable tubular rnember 1040 by de-pressurizing the anchoring 
r* device 1035 and then lifting the first support member 1020 and anchoring device 

1035 from the wellbore casing 1 000 and the open hole wellbore section 1 005. 
^ In a preferred embodiment, the resulting new section of wellbore casing 

25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fiuidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonn and/or 
. repairwellborecasings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11 g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular memt)er to a preexisting structure 
f~ will now be described. Refem'r>g to Fig. 11a, a wellbore casing 1 100 is positioned 

within a subterranean fonmatlon 1 105. The wellbore casing 1 100 may be positioned 
p in any orientation from this v«frtical direction to the horizontal direction. The wellbore 

casing 1100 further includes one or more openings 1110 that may have been the 
r 35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation perfbnnrted upon the surrounding subterranean 
fomnation 1 105. As will be recognized by persons having onjinary skill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are sealed off. 
5 in a preferred embodiment, an apparahis 1115 is utilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the appaFatu$ 1115 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 ' second support member 1 125, an expar)sion oone 1 130, an anchoring device 1 135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support nrtember 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1120 is fi^er coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluldic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross sectional shape. The fnrst 
support member 1120 may, for exarnple, be febricated from bonventbnaf 
commercially availabte slick wire, braided wire, ooiied tubing, or drilling stock 
20 material. 

the second support inember 1 125 is preferably adapted to be coupled to a 
surface kx»tion. The second support member 1125 is furUier coupled to the 
expanskxi cone 1 130. The second support member 1 125 is preferably adapted to 
permit the expansion cone 1130 to be axially displaced relative to the first support 
25 member 1120^ The second support member 1125 may, for example, be 
conventional commerotoily available slick wire, brakled wire, ooiied tubing, or drilling 
stock material. 

In a prefenBd embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1125. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expanston oone 1130 is preferably adapted to radially expand tiie expandable 
tubular member 1 140 when the expansion cone 1 130 is axially displaced relative to 
ttie expandable tubular menf}ber 1140. In a prefenred embodiment, the expansion 
35 cone 1 130 is provMed substantially as disctosed in one or more of Uie following: (1 ) 
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r U.S. utility patent application serial no. 08/454.1 39, attorney docket no. 25791 .3.02, 

filed on 12/3/1999, which daimed the bemfH of the filing date of U.S. provisional 
/- patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 

(2) U.S. utility patent appllcBtion serial no. 09/510.913. attorney docket no. 
^ 5 25791.7.02. Tiled on 2/23/2000, which claimed the bwiefH of the filing date of U.S. 

provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
^ applteatlon serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 

2/10/2000, which claimed the t)enefit of the filing date of U.S. provistonal application 

no. 60/1 1 9.61 1 . attorney docket no. 25791 .8; (4) U.S. utility patent application serial 
10 no.09/440,338. attontey docket no. 25791 .9.02. filed on 11/15/1999. which dalnwd 

the twnefit of the filing date of U.S. provisk>nal applteation no. 60/108.558. attorney 
f~ (locket no. 25791.9. filed on 11/16.1998; (5) U.S. provishmal patent applicatton no. 

60/183.546. filed on 2/18/2000; (6) U.& utility patent appiteatkm no. 09/523.460. 
P attorney docket no. 25791.11.02. filed on 3/10/2000, which claimed the twneflt of 

15 the filing date of U.S. provisional appllcartton no. 60/124.042, filed on 3/11/1999^^ 
p U.S. utility patent appik»tk)n no. 09/512.6dS, attorney docket no. 25791.12.02. filed 

on 2/24/2000. whteh daimed the benefit of the filing dates of U.S. provisional 
r appiteatkm no. 60/121,841. attorney dockdt na 25791.12. fited on 2/26/1999 9nd 

U.S. provisional applteatton no: 60/154.047. attorney docket no. 25791.29. fited on 
r 20 9/16/1999; (8) U.S. utility application no. 09/51 1t941. attorney docket no. 

25791.16.0% filed on 2/24/2000. whk:h claimed Vna benem of the fiHng datd of U.S. 
1^ proviskinal serial no. 60/121 .907. attorney docket no. 25791.16. fited on 2/26/1999; 

(9) U.S. utility patent applteatton no. 09/588.946. attorney docket no. 25791.17.02. 
^ ffled on June 7. 2000. which daimed the t>enefit of the filing date of U.S. provisional 

25 patent application serial no. 60/137,998. attorney docket no. 25791.17, filed on 
^ 6/7/1999; (10) U.S. utility patent applk^tion no. 09/559.122. attorney docket no. 

25791 .23.02. fited on 4/26/20(K}, which claimed the t>enefit of ttie filing date of U.S. 

provisional application no. 60/131,106. attorney docket no. 25791.23. filed on 
^ 4/26/1999; (11) U.S: provisional application no. 60/146.203. attorney docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039. 
r attorney docket no. 25791.26, filed On 7/9/1999; (13) U.S. provisional patent 

application serial no. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; 
f (14) U.S. provisional application no. 60/1 59^039, attorney docket no. 25791 .36, fited 

on 10/12,1999; (15) U.S. provisional patent application no. 60/159.033. attorney 
p 35 docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228, attorney docket no. 25791.39. filed on .11/1 2/1 999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 Is coupled to the first support memt)er 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
5 expandable tubular memt)er 1 140 and the wellbore casing 1 100. In this manner, the 
arichoring device 1135 preferably coritrollably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fsdiitate the radial expansion of the 
expandable tubular memt>er 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodimentp the anchoring device 1 135 includes one or wore 

10. expandable elenients 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbbre casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydfaulically actuated packers commercially available 

15 from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
* teachings of the present disclosure. 

The. expandable tubular member 1140 is removably coupled to the 
expan8k>n cone 1130. The €fxpandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a prefiened embodiment, the expandable tubular merhber 1140 
inckides one or mora anchoring windows 1155 for pemiitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a prefenred embodiment, the expandable tubular member 1140 further 

25 includes a lower sectton 1160, an Intermediate sectton 1 165, and an upper sectton 
1170. In a preferred embodiment, the lower secttoh 1160 rests upon and is 
supported by tfie expanston cone 1130. In a prefen^ embodiment, the 
. intemiediate section 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intermediate portion of the expandable tubular member 1 140. 

30 In a pn^fenred embodiment, the expandable tubular member 1140 is further 

provided substantially as disdosed in one or more of the folk>wing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
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r . on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1, 
r 5 attomeydod^etno. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 

attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t)enefit of 
^ the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
^ filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney dodcet 

10 no. 25791.11.02, filed on 3/10/2000. which claimed the t)enefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utRity patent 
appHcation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed th^ t)enefit of the filing dales of U.S. provistonal applicatton no. 
P 60/121,841. attorney docket no. 25791.12. filed on 2/^1999 and U.S. provisional 

15 appiteatibn no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility application no: 09/511.941, attorney docket no. 25791.16.02, filed on 

2/24/2000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
^ 60/121,907. attoniiey docket no. 25791 .16. fited on 2/26/1999; (9) U.S. utility patent 

application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000. 
r 20 which claimed the benefit d the filing date of U.S. provisional patent application 

serial no. 60/137.998, attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 
r utiiity patent appHcation no. 09/559,122, attorney docket no. 25791.23.02. filed on 

4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
^ no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
^ 7/29/1999; (12) U.S. provisional applteation no. 60/143,039, attomey docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671 , attomey docket no. 25791 .27, filed on 1 1/1/1 999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no 25791.36, filed on 10/12.1999; (15) 
90 U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
P filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
!* incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surteoe of the 
r 35 expandable tubular rnember 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidiciy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a prefenBd 
embodiment, the apparatus 1 1 15 includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1 145 surround and isolate the opening 
5 1110. 

As illustrated In FIG. 1 1a, the apparatus 1 1 15 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
ills includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As lllustrataid In fIg. lib, the apparatus 1115 Is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 iisi pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular member 1 140 into intimate contact with the 
wellbore casing 1100: In this manner, thd htenmediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1 100. 
In an alternative embodiment, a compressible cement and/or epoxy is then 

20 injected into at a portion of ttie annular space between the unexpended portion 
of the tubular member 1140 and the wellbore cs^lng 1100. The compressible 
cement and/or epoxy is then penmitted to at least partially cure prior to the initiatioh 
of the radial expansion process. In this manner, an annular structural support and 
fkJidic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 

1130 is then axialiy displaced by applying an axial force to the second support 
member 1 125. in a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1 140 Into intimate contact with the wails of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. 11d, In a preferred embodiment, the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 135. 
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As illustrated In FIG. 11e. In a preferred embodiment, the anchoring device 
1135 Is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a prefen^ embodiment, the axial displacement 
of the expansion cone 1130 Is then resunf)ed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of thi9 expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a prefen-ed embodiment, the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1140 to me wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing I'lOO is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and stmctural supports. In a prefened embodiment, the 
iniside diameter of the radially expanded tubular member 1140 is substantially 
constant. 

Referring to FIGS. 12a to 12d, an alternative ernbodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnicture 
will now be described. Referring to Fig. 12a. a wellbore casing 1200 Is positioned 
within a subtenanean fomnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the verHcal direction to the horizontal direction. The wellbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional danriage to the wellbore casing 1200^ or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
fomnatlon 1205. As will be recognized by persons having onjinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the welit)ore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supporte. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support nriember 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surfene location to the expandable expansion cone. The support mecDber 1220 
may, for example, be conventionai commercially available slide wire.:bralded wire, 
coiled tubing, or drilling Steele material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. the expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion pone 
1225 is axiaily displaced relative to the expandable tubular member 1235. The 
expandable e)qMinsion cone 1225 is further preferably adapted to radially expand at 
least a porfloh of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional oommerdaliy available^ radially 
expandable expansion cones. In a prefennad erhbodlment, the expandable 
expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348,095, the disclosure of which is incorporated her^n by reference. 

In a preferred embodiment, the expansion cone 1225 Is further provided 
substantially as disclosed in one or more of the foiiowing: (1) U.S. utility patent 
application serial no. 09/454.139, attorney dodtet no. 25791.3.02, filed on 
12/3/1999, Which claimed the benefit of the filing date of U.S. provisional patent 
application no, 60/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docitet no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on i2/10/2000, whidi 
claimed the benefit of the filing date of U.S. provisional applteation no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applk»tion serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 
the fiHng date of U.S. provistonal applicatfcm no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546, 
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r filed on 2/1 8/2000; (6) U.S. utility patent applicatipn no. 09/523.460. attorney docket 

no. 25791.11.02. filed on 3/10/2000, wtiich claimed the benefit of the filing date of 

r- U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

! application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 

P 5. which claimed the benefit of the filing dates of U.S. provisional application no. 

60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

^ application no. 60/154.047. attorney docket no, 25791.29. filed on 9/16/1999; (8) 

U.S. utility applkatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. proviskmal serial no. 
10 60/121,907, attomeydocketno. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteatkHi no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatibn no. 09/559^122, attorney docket no. 25791.23.02, filed on 
15 4/26/2000, which daimed the benefit of the filing date of U.S. provistohal application 

r no. 60/131,106, attonney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

provistonal applteatkm no. 60/146,203, attonn^ docket no. 25791.25, filed on 

p 7/29/199^, (12) U:S. pfovisionai appllcattoh no. 60/143,039, attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatk>n serial no. 

r 20 60/162,671, attorney docket no. 25791:27, filed on 11/1/1999; (14) U.S. provteional 

appKcation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskKial patent appiicdtton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appltoation no. 60/165,228, 

^ attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 

25 incorporated herein by reference. ^ 

^ The expandable tubular member 1235 is rernovably coupled to the 

expansion cone 1225. In a prefenred embodiment, the expandable tubular member 
1235 indudes one or nrKXB engagement devices 1250 that are adapted to couple 

' with and penetrate the wellbore casing 1200. In this manner, the expandable 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 

P preferred embodiment, the engagement devices 1250 indude teeth for biting into 

ttie surface of the wellbore casing 1200. 

^ Ih a preferred embodinrtent, the expandable tubular member 1235 further 

indudes a lower section 1255, an intermediate section 1260, and an upper section 

p 35 1265. In a preferred embodiment, the lower section 1255 indudes the engagement 

55 



devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections, 1255 and 1260, are less than the wall thicl<ness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intennediate sections, 1 255 and 1 260, of the expandable tubular member 1 235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted iri order to optimally facilitate the radial exf^inslon of the 
tower section 1255 of the expandable tubular mcHnber 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attomey docket no. 25791.3.02. fOed on 
12/3/1999. whk:h claimed the benefit of the filing date of U.S. piuvistonal patent 
applicatkm no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

1 5 utility patent appltoaSdn serial no. 09/51 0.913. attomey dockdt no. 25791 .7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appficatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatkin 
serial no. 09/502.350. attorney dodcet no. 25791.8.02, filed on. 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

20 attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. proviskMial appllcatton no. 60/108.558, attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. proylstonal patent applteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. uURty patent applicatMsn no. 09/523.460. attomey docket 

25 no. 25791.11.02, filed on 3/10/2000. vrtiich claimed Oie benefit of Vhe filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999: (7) U.S. utility patent 
applicatton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed tt)e benefit of ttie filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

30 appUcation no. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000, which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 

35 which claimed ttie benefit of ttie fiHng date of U.S. pnsvtetonal patent application 
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serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilitjr patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttte benefit of ttie filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlskmal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
2S791.26. filed on 7/9/1999: (13) U.S. provlstonal patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appHcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appHcatton no. 60/165.226, 
attorney docket no. 25791.39. fitod on 11/12/1999, the .disctosures of which are 
incorporated herein by refermce. 

The sealing members 1240 are preferably coupled to the outer surface of the 
upper portton 1265 of tiie expandable ttibular member 1235. The sealing members 
1240 are (vaferably adapted to engage and fluhKciy seal ttw interface betwMn ttie 
radially expanded expandable tubular member 1235 and ttie wellbore casing 1200. 
in a prefsnred embodiment, ttte apparatus 1215 includes a plurajily of seaHng 
nwmbers 1240. In a preferred embodhment. ttie sealing members 1240 surround 
and isolate ttie opening 1210. 

As illustrated In FIG. 12a. ttie apparatus 1215 Is preferably posittoned wtthin 
ttie wellbore casing 1200 witti ttie e)q>andable tubular member 1235 posittoned in 
opposing relation to ttie opening 1210. In a preferred embodiment, ttie apparatus 
1215 includes a plurality of Sealing memt)ers 1240 ttiat are positioned above and 
below ttie opening 1210. In this manner, ttie radial expansion of the expandabte 
hdMlar member 1235 optimally fluktldy isolates ttie opening 1 210. 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 of ttie 
apparatus 1215 is ttien anchored to ttie wellbora casing 1200 by expandirig ttie 
expandable expansion cone 1225 into contect with ttie lower section 1255 of ttie 
expandable taJbular member 1235. In a preferred embodiment, the tower section 
1255 of ttie expandabte tuiMter member 1235 is radially expanded into intimate 
contect witti ttie wellbore casing 1200. In a prefenred embodiment, ttie engagement 
devtoes 1250 are ttiereby coupled to. and at teast partially penettate into, ttie 
weObore casing 1200. In ttiis manner, ttie tower section 1255 of ttie expandabte 
ttJbuter member 1235 is optimally coupled to ttie wellbore casing 1200. 
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In an aitemative embodintent, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and the weilboro casing 1200. The compressible cen^nt and/or 
epoxy may then be pemiitted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c,;the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
preifenred embodiment, the axial displacement of the expanision cone 1225 radially 

1 0 expands the e)q>andable tubular member 1 235 into intimate contact with the wails of 
the welibore casing 1200. 

As illustrated in FIG. 12d, in a prefen^d embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the welibore casing 1200 is 

15 sealed off by the radteilly expanded tubular meniber.1235. In this manner, repairs to 
the welibore casing 1200 are optimally provided. More generally, the apparatus 
1215 Is Used to. repair or fdnm welibore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a, a welibore casing 1300 is positioned 
within a subterranean fonnation 1305. The welibore casing 1300 may be positioned 
in any orientation from the vertical direction to the horirontal direction. The welibore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the welibore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding siAterranean 
fomnation 1305. As will be recognized by persons having ordinary skill In ttie art, tiie 
openings 1310 can adversely affect the subsequent operation and use of ttie 
welibore casing 1300 unless ttiey are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the welibore casing 1300. More generally, ttie apparatus 1315 is 
preferably utilized to fonn or repair welibore casings^ pipelines, or stiudural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular rmmber 1335, a heater 1340, and one 
35 or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surfoce 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or oomrnunication signals from a surface 
5 location to the expansion oone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
expanston oone 1325 is preferably adapted to radially expand the expandabie 

1Q tubular member 1335 when the expanston oone 1325 is axially displiaoed relative to 
the expandable tubular member 1335. The expansion oone 1325 may be any 
number of conventtonal commercially available expansion cones. 

in a prsfenred embodiment, the expanston cone 1325 is further provtoed 
SLd)stanfiaHy as disctosed in one or more of the following: (1) U.S. uHiity patent 

15 applteatton serial no. 09/454,139, attomey docket no. 25791.3.02, fitod on 
12/3/1999, which claimed the benefit of the filing date of U.S: provisional patent 
appltoatton ho. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonai 

20 appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S, provistonai application no, 60/119,611, 
attomey docket no. 25791.6; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed Vhe benefit of the filing date of 
U.S. provistonai application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonai application no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appltoatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appHcatton no. 09/511,941, attomey docket no. 25791.16.02, fitod on 

35 2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
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80/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent -> 
application no. 09/588,946, attorney dod(et no. 25791.17.02, filed on June 7. 2000. 
which claimed the t>enefit of the filing date of U.S. provisional patent application 
. serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utifity patent application no. 09/559.122, attorney docket no. 25791.23.02, ffled on „^ 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106; attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. ^ 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143.039, attorney docket.no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent application seridl no. 
60/162,671. attorney dodtet no. 25791.27. filed on 11/1/1999; (14) U.S. t)rovisl6nal 
dppHcation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 1 
U.S. provWprwl pateint application no. 60/159.()33, attorney docket no. 25791.37. 
fiied on 10/12/1999; and (16) U.S. provMiidnal patent applicatioh no. 60/165.228. ^ 

15. * attorney docket no. 25791.39. filed on 11/12/1999. ttte disdpsures of which are . 

incorporated herein by ref^noe. "7 

The expandat>le tubular member 1335 is removably coupled to ttie 
expansion odne 1325. In a preferred embodiment, the expandable tubular member 
1335 Includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate ttie wellbore casinig 1200. in ttiis manner, ttie expandable 
tubular member 1335 is opthfnally oou|^ to the vyellbore casing 19D0. In a 
prefisned embodiment, the engagement devices 1350 include teeth for biting into ^ 
ttie surface of the wellbore casing 1300. 

In a prefierred embodiment, ttie expandable tubular member 1335 further ^ 

25 includes a lower section 1355, an intennediate sectton 1360, and an upper section 
. 1365. in a preferred embodiment, the lower section 1355 includes ttie engagement 
devices 1350 in order to provide anchoring at an end portion of ttie expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the lower 
and Intermediate sections, 1355 and 1360, arb less ttian ttie wall thickness of the ^■ 

30 upper section 1365 In order to optimally facilitate ttie radial expansion of the kswer 

and intennediate sections, 1355 and 1360, of the expandable tubular member 1335. "1 

In a preferred embodiment, the tower section 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370^ In a 
preferred embodiment, the inserts 1370 are adapted to .radially expand ttie kywer 

35 sedton 1355 of ttie expandable ttibular member 1335 into intimate contact wtth the -i 
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weltbora casing 1300 when heiated by the heater 1340. The shape memory metal 
Inserts 1370 may be fabricated from any number of conventional oommerdaliy 
available shape memory alloys such as, for example, NITi or NitiNOL using 
conventional fomiing processes such as, for example, those described in U.S. 

5 Patent Nos. 5,312,152, 5,344,506, and 5,718.531, the disclosures of which are 
incorporated herein by reference. In this mianner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heat^ to a temperature above their 
transfomiation temperature using the heater 1 340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1 370 ranges from about 250^ F to 450° F. 
in a prefenred embodiment, the material composition of ttie lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize Uie radial 
expansion of the lower section 1355 during the transformation process. 

In a preferred embodiment ttie inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower section 1355 of tiie 
expandable tubular member 1335. Alternatively, ttie inserts 1370 are completely 
oonteined wittiin ttie lower section 1 355 of ttie expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 133Si is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no: 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3^1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791,3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. fited 
on 2/23/2000, whteh delmed »ie benefit of ttie filing date of U.S. provisional 

25 appltoation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, v^ich 
daimed ttie benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 ttie filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. fited on 3/10/2000. which claimed ttie benefit of ttie filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
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which claimed the benefit of the filing dates of U.S. provisionai application no. 
60/121,841, attorney docket no. 25791.12, filed pn 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on. 

5 2/24/2000, which claimed the twnefit of the filing date of U.S. provisionar serial no. 
60/121.907, attorney docket no. 25791.16* filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attcwney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the twnefit of the filing date of U.S. provisional patent appitoatioti 
serial no. 60/137,998, attorney docket no.. 25791.17, filed on 6/7/1999; (10) U.S. 

10. utility patent applicatkm rio. 09/5S9.122, attorney docket no. 25791.^.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional appHcation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisk>nal appHcation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskMial application ho. 60/143.039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent applteatkm serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appUcafion no. 60/159.039. attorney docket no. 25791.36. filed On 1()/12.1999; (15) 
U.S. provismnal patent appHcatkm no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applkatton no. 60/165.228. 

20 attorney docket no. 25791^39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

The heater 1340 Is coupled to the support member 1320. The heater 1340 
' is preferably adapted to controllably generate a k)calized heat source for elevating 
the temperature of the inserts 1370. In a prefenwl embodiment, the heater 1340 

25 includes a conventional thermostat control in order to cohtrol the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion .1 365 of the expandable tubular member 1 335. The sealing members 

30 1345 are preferably adapted to engage and fluklicly seal ttie interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment. Vne apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 sunvund 
and Isolate the opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellbore casing 13(X) with the expandable tubular number 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodintent, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansim of the expandable 
tubular member 1335 optimally flUididy isolates the opening 1310. 

As illustrated In FIG. i3b, in a prefenred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the Inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1 350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the iov^r 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
weHbora casing 1300. 

In an aNemative embodiment, a compressible cement and/or epoxy Is then 
injected into the annijiar space between the unexpanded portion of the tubular 
member 1335 and Ithe wellbore casing 1300. The compressible cennent and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fiuldic 
seal Is provided around the tubular member 1 335. 

As illustrated in FIG. 13c the eijcpansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred erhbodlment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the wails of the wellbore casing 
1300, 

As illustrated in FIG. 13d, in a prefen^ embodiitient, after the expandable 
tubular member 1335 has been ccxnpletely radially expanded by the axial 
dispiacenrient of the expansion cone 1335, the opening 1310 in the wellbore casing 
1300 is seal^ off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, pipelines, and structural 
sMPPorts. 

Referring to FIGS. 14a to 14g, ah alternative embodiment of an apparatus 
and nnethod for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean fonnatton 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more CH>enings 1410 that may have been the 

5 result of unlntenttonal damage to the wellbore casing 1400, or due to a prior ^ 
perforation or fracturing operation perfonmed upon the surrounding subtenBnean 
fbmwition 1405. As will be recognized by persons having ordinary skill In the art, the ^ 
openings 1410 can adversely . affjBct the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably Includes a first support member 1420, a 
15 second support member 1425, a coupling 1430, dn expandable tubular member . 

1435. an expanstoh cone 1440, a third support niember 1445, and a packer 1450. n 

The first support member 1420 Is preferably adapted to be coupled to a 
surface k)cation. The support member 1420 is further coupled to the expanston -| 
cone 1440. The firat support member 1420 is preferably adapted to convey 
20 pressurized flukito materials arOlor electrical cunrent and/or communication signals ^ 
from a surface location to the dxpansjon cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available ^ 
slick wire, brakled wire, coiied tubing, or drilling stock material. 

The second support miember 1425 is preferably adapted to be coupled to a 
25 surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunent and/or communication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
30 drilling stock material. 

The coupling 1430 is coupled to the second supjx)rt member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventbnal -| 
. commercially available passive or actK^ oontrolied coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubuler member 1435 is rmiovabiy coupled to the coupling 
1430. In a prefened embodiment, the expandable tubular member 1435 includes 
one or more engagement devices that are adapted to couple with and penetrate the 
vveiibore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the weiibore casing 1400. In a prefenred embodiment, the 
engagement devices include teeth for biting into the surface of the weiibore casing 
1400. In a pefened embodiment, the expandable tubular member 1435 further 
includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and tN \^ilbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the foiioMring: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3,02, filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appHcatkm no. 60/1 11,293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utiBty patent applteatkm serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the fiUng datie of U.S. proviskNWi 
applteation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatidn 
serial no. 09/502.350. attorney docket no. 25791:8.02, filed on 2/10/2000. which 
claimed the benefit of the fil^ date of U.S. provisional applteatton no. 60/119.611, 
attorney docket no. 25791.8: (4) U.S. utility patent applicatton serial rio. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whkdi claimed the benefit of 
the filing date of U.S. provisional appli(»tk>n no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistohai patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.3. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09i«12,8Sl5, attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
which clainied the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. whtoh dabned the benefit of the filing date of U.S. provistonal serial no^ 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patiant 
application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000. 
whwh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent appiicatkm no. 09/559.122. attorney docket no. 25791.23.02, filed on ^ 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
provistonai application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143.039. attorn^ docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkm serial no. 
80/162.671 . attonriey docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, fUed on 10/12,1999; (15) ^ 
U.S. provisional patent application no. 6Q/15d.033, attorney docket no. 25791.37. 
Wed on 10/12/1999; and (16) U.S. provisk)nal patent appHcatibn no. 60/165.228. ~! 

15 attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The expanskm cone 1440 is OHipiiMi to the first support meniber 1420 and 
the third support member 1445. The expansion cone 1440 Is preferab^ adapted to -| 
radially expand the axpandable tubular member 1435 when the expansbn cone 

20 1440 is axiaHy displaced relath/a to the expandable tubular member 1435. 

In a prefened embodiment, the expansk>n cone 1440 is provided 
substantially as disclosed in one or more of the fblk>wing: (1) U.S. uHlity patent ^ 
appiteatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonai patent 

25 applteatkm no. 60/1 11. 293. attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appiteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, vAuch 

30 claimed the benefit of the filing date of U.S. provistonai application no. 60/1 19,611, . 

attomey docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440.338. 1 
attorney docket no; 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisionar applicatton no. 60/108.558. attomey docket no. n 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonai patent applicatton no. 60/1 83.546. 

35 filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attomey docket 
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no. 25791. 11.Q2. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no; 09/512.895, attpmey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates 6f U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcatlon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton np. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit Of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney doqket no. 25701.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation r»: 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the benefit of the fiiirtg data of U.S. pnovistonal patent appllcatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatkm no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date, of U.S. pnavistonal applicatkm 
no. 60/131.106. attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
pTQvlstonal applicatton no. 60/146.203^ attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appHcatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appltoalton no. 60/159.033. attorney docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provistonal patent appRcation no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the dlsctosures of which are 
incorporated herein by reference. 

The third support member 1445 Is preferably coupled to the expansion cone 
1440 and the packer 1450. The third support member 1445 Is preferably adapted to 
convey pressurized flutoic materials and/or eleictrical current and/or communication 
signals from a surface toclatlon to the packer 1450. The third support member 1445 
may. for exampto. be conventtonal commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The packer 1450 Is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventtonal oommerdally avallabto 
packer devices. In an altematiye embodiment, a bladder. sHpped cage assembly or 
hydrauRc slips may be substituted tor the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 Is preferably positioned within 
the wellbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. In a prefenred embodiment* the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner* the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated In FIG. 14c, In a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred ernbodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact wtth the wellbore casing 1400. In a prefened embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a corr^ressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The coi7V)re8sible cement and/or 
epoxy is then permitted to at least partially cure prior to the InWation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f. In a preferred, embodiment, the expanston cone 
1440 is then axialiy displaced by applying an axial force to the first support member 

25 1420. In a prefenred embodiment, the axial displacement of the expanston oone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with Vt\e waits of the welll^ore casing 1400. In a prefenred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by tiie radially expanded tubular member 1435. In ttiis manner, 
repairs to the wellbore casing 1400 are optimally provMed. More generally, tiie 
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apparatus 1415 is used to repair or form weilbore casings, pipellr)^. and stnjctural 
supports. 

Referring to FIGS. 15a to 15d. an alternative embodinient of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
described. Refening to Fig. 15a. a weilbore casing 1500 is positioned within a 
subterranean formation 1505. The weilbore casing 1500 may be positioned la any 
orientation fifom the vertical <Krection to the horizontal direction. The weilbore casing 
1500 further bidudes one or more openings 1510 that may have been the result of 
uniMentional damage to tha weilbore casing 1500, or due to a prior perforation or 
fracturing operation performed upon the sunouhding subterranean formation 1505. 
As win be recognized by persons having ordinary sklH In the art. the openings 1610 
can advereely affed the subsequent operation arid use of the weilbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 In the weilbore casing 1500. More generally, the apparatus 1515 is 
prsforebly utilized to tomn or repair welbbre casings, pipelines, or structural 
supports. 

The apparatus 1515 prefsrebly Includes a support member 1520. an 
expandable tubular meniber 1525, an expansion cone 1530, a coupling 1535. a 
resilient anchor 1 540. and one or nrmre seals 1545. 

The support member 1520 is preferE^ adapted to be coupted to a surfooe 
location. The support member 1520 is further coupled to the exparfslon cone 1S30. 
The support member 1520 is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support number 1520 may, for example, 
be conventional oommerdaiiy available silcic wire, braided wire, polled tubing, or 
drilling stodt material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefened embodiment, the expandable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the weilbore casing 1500. in this manner, the expandable tubular 
member 1525 is optlmaiiy coupled to the weilbore casing 1500. In a prefened 
emboKfiment. the engagement devices include teeth for biting into the surtece of the 
weilbore casing 1500. In a prefened embodiment, the expandable tidtMJiar member 
1525 further includes one or fnom sealing members 1545 on the outelde surface of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1 5Z5 and the wetlbore casing 1 500. 

In a prdferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intemediate section 1555, and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally facilitate the radial expanston of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surbce of the upper sectton 1560 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the lower 8ectk>n 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
mpandaMe tububr nnember 1 525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
prqvtaled substantially es disclosed in one or more of the fbltowing: (1) U.S. utility 

15 patent applicatton serial n6. 09/454,139, attomey docket no. 25791.3.02, filed on . 
12/3/1999, which claimed the benefit of the ^filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utaity patent appiicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
oh 2/23/2000, whk:h claimed the benefit of the filing date of U.S. provisbnal 

20 appficatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
deimed the benefit of the filing date of U.S. provisk>nai application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no: 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatk>n no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appltedtton no. 09/523.460. attomey docket 
no. 25791.1 1.02. filed on 3/10/2000, which dainr^ the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton po. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 



60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatk>n no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26^2000, which claimed the t>enefit of the filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applfcatlon no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlsnnal patent application serial no. 
60/162.671. atlomey docket no. 26791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatkm no. 60/159.0M. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pnoviskMial patent applicatton no. 60/159,033, atlomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskmal patent application no. 60/165,228. 
atlomey docket no. 25791.39. filed on 11/12/1999. the disdQsures of which are 
InoorpdiBted herein by reference. 

The expanston cone 1530 Is coupled to ttte support member 1520 and the 
ooupHhg 1535. The expanskm bone 1530 is preferably adapted to radially expand 
the expandabto tubular member 1525 when the expanskm cone 1530 is axiaily 
displaced relative to the expandable tubular member 1525. The expansion opne 
1530 may be any r^mber of conventional oommerdally availabfe expanston cones. 

In a preferred embodlrtient. the expanskxfi cone 1530 is provided 
substantialiy as disctosed in one or more of the foltowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. fifed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dodiet no. 25791.3. fifed on 12/7/1998; (2) U.S. 
utflity patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date, of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the fijing date of U.S. provistonal application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatfen serial no. 09/440,338, 
atlomey docket no. 25791.9.02, fifed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provistonal appHcatton no. 60/108,558, attomey docket no. 
25791.9. fifed on 11/16.1998; (5) U.S. provisional patent applteatton no. 60/183.546, 
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filed on 2/18/2000; (6) U.S. uUlity patent application no. 09/523.460, attorney docl^et 
no. 25791.11.02. filed on 3/10/2000, which claimed the t>enefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12,02. filed on 2/24/2000. 

5 which claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applkatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filjng date «f U.S. provistonal serial no. 

10 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatioh no. 09/588.946. attorney docket ho; 25791.17.02, filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent appHcatton 
serial no; 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) u:s. 
utility patent applicatton na 09/559,122. attorney dockat no. 25791.23.02, filisd on 

15 4/26/2000. which claimed ttie benefit of the fling date of U.S, provistonal application 
no. 60/131.106, attorney ddcket nd. 25791.23, filed on 4/26/1099; (11) U.S. 
provlsiohal appllcatton no. 60/146,203, attomey docket no. 25791.26. filed on 
7/29/1999; (12) U.S. provisional applteation no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 

20 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appllcatton r». 60/159,039. attomey docket nio. 25791.3(6, filed on 10/12,1999; (15) 
as. provisional patent appllcatton no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228, 
attorney docket no. 25791.39. fited on 11/12/1999, the disclosures of whteh are 

25 incorporated herein by relererioe. 

The coupling 1535 is preferably coupted to ttie support member 1520. the 
expansfon cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidto materials and/or electrical cunrent 
and/or communtoatlon signals from a surface location to the resilient anchor 1535. 

30 The coupling 1535 may. for example^ be conventional commerctaily available slick 
vyire, braided wire, coiled tubing, or drilling stock material. In a prefenred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating ttie axial displacement df ttie expanston cone 1530. 

The resHtent anchor 1540 is preferebly coupled to the tower sectton 1550 of 

35 ttw expandable tutMJiar merr^r 1525 and ttie coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 includes one or nxwe coiled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a prefened embodiment, the resUient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefiBrred embodiment, at least a portion of the coiled member 1600 |s coupled to 
the lower section ijSSO of the expandable tubular member 1525. In a prefened 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
tf«s expandiable tubular member 1 525 to the wcrilbore ca^ng 1500. 

The coiled member 1600 may be fabhcated from any number of 
conventional oommerdaHy available resilient materials, In a prefenred embodiment, 
the coiled member 1600 Is febrlcated from a resiHent material such as. for example, 
spring steel. In a preferred embodiment, the ooiled member 1600 Is fabricatBd from 
memory metals In order to optimally provide control of shapes and stresses. 

In a prefened embodhitent. the releasabie coupling davice 1605 maintains 
the ooiled member 1600 is a coiled position uritil the device 1605 is released. The 
releasable oouplbig device 1605 may be any number of conventional commercially 
available releasabte coupling devices such as. for example, an explosive bolt 

The resilient anchor t540 may be positioned in any desired orientiation. In a 
preferred embodiment, the resilient anchor 1540 is positioned to apply the maximum 
nomial force to the walls of the weVbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
members 1705, one or more corresponding rigid attechments 1710, and one more 
cbnesponding releasable attachments 1715. In a prefenBd embodiment, the 
. resilient anchoring members 1705 are rhainteined in compressed elastic condition 
by the corresponding rigid and releasabie attachments, 1710 and 1715. In a 
preferred embodiment, when the corresponding releasable attechment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
corresponding rigid attachment 1710. The other end of each resiUent anchoring 
member 1705 is removably attached to the outside surfece of the tubular member 
1700 by a corresponding releiasabie attachment 1716. As illustrated in FIG. 17b, In 
a preferred embodiment, releasing the reteasaWe attachment 1715 peimftits the 
resilient energy stored In the resilient anchoring member 1705 to be released 
thereby causing the resHittrt anchoring member 1705 to swing radtally outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any nun*er of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a prefened embodiment, the resilient anchoring menibefs 
1705 are fabricated from mamdry metal In order to optlnwlly provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional oommerdally avaiiabie materials. In a prefsned embodiment, the rigid 
attachments 1710 are fabricated from 4140 steel In order to optimally provide high 
strength. 

The releasable atl«:hmente 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b. the 
resilient anchor 1540 Includes a tubular men^r 1800, one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
. members 1810 are maintained in a compressed elastic position by the rejease 
devices 1815. As illustrated in FIG. 18b, in a prefenred embodiment, when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand ouhwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permttUng Vtt^ anchoring devices 
1805 to pass through. The tiibuter merrtw 1800 may be fabricated fnom any 
number Of conventional commercially available materials. In a preferred 
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r embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 

optimally provide high strengths 
r The anchoring devices 1805 are housed within the tubular memt)er 1800. 

the anchoring devices 1805 are preferably adapted to at least partially extend 
n 5 through the corresponding openings 1820 in the tubular member 1800. The 

i ■■ ■ ' 

anchoring devices 1805 are preferably adapted to couple to, and at least partially 
P penetrate, the s(jvface of the wellbore 1500. The anchoring devices 1805 may be 

febricated from any number of durable hard materials such as, for example, 
^ tur^sten carbide, machine tool steel, or hard faced steel. In a prefenred 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel. In 
^ order to optimally provide high strength, hardness, and fracture toughness. 

The resilient menrH)ers 1810 are coupled to the inside surface of the tutHilar 
member 1800. The resilient members 1810 are preferably adapted to apply a radial^ 
. force upon the corresponding anchoring devices 1805. In a preferred embodiment, 

15 when the release devices 1815 release the anchoring devices 1805, the resilient 
r members 1810 are preferably adapted to force the anchoring devices at least 

partially through the corresponding openings 1820 into contact with, to at least 
r partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
r 20 1820 In the tubular member 1800. The release devices 181 5 are preferably adapted 

to hold the corresponding enchoring devices 1805 within the tubular member 1800 
r- until released by a control signal provided from a surface, or other; location. The 

release devices 1815 may be any number of conventional commerdatly available 
p. release devices, inj^ preferred eniibodlnrient, the release devices 181^ 

25 activated in order to optbnatly provide ease of operation. 
^ As illustrated in FIG. 15a, the apparatus 1515 Is preferably positioned within 

the wellbore casing 1500 with the expandable tubular niember 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. in a prefened embodiment, the resilient anchor 
30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surfece location. 

In ah alternative emtxxliment, a compressible cement and/or epoxy is then 
35 injected into the annular spade between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then pemnitt^ to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 1 525. 
5 As Illustrated in FIG. 15c in a preferred embodiment, the expansion cone 

1530 Is then axtally displaced by applying an axial force to the support nr>ember 
1520. In a preferred embodinient, the axial displacement of the expansion cone 
1530 radially expands the expandable tut)ular member 1525 into intimate contact 
with the wails of the wellbore casing 1 500. 

10 As illustrated in FIG. 15djn a prefemed embodihient after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optirnaily provided. More generally, the 

15 apparatus 1515 is used to repair or fonm wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c aih alternative embodiment of an 
expandable tubular member 1900 for use in Uie apparatus 1515 will now be 
described. In a prefemed embodiment, ttie expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
corresponding engagement members 1915, and a releasemember 1920. In a 
preferred embodiment, ttie resilient panels 1910 are adapted to expand In the radial 
direction after being released by the release member 1920. In tills manner, tiie 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to ttie resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a prefenred embodiment, the tubularmember 1905 
30 is an expandable casing in order to optimally previde high strengti). 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasabty coupled to tiie release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resili9nt panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by ttie release miember 1920. In a prefenred 



embodiment the resilient panels 1910 are coupled to the tulnjlar member 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting stmcture. 

The release member 1 920 is reieiasably coupled to the resilient panels 1910. 
0 The release member 1920 Is preferably adapted to contrdlably release the resilient 
panels 1910 from their Initial strained positions In order to pennit the resilient panels 
1910 to expand lo their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
5 the release member 1020. The release member 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d. an aliamative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting strocture 
will now be described. Referring to Fig. 20a, a wellbore casing 2000 is positioned 
20 within a subterrianeah formation 2005. The wellbore casing 2000 may be poeitioned 
In any orientation from the vertical direction to the horizontal directioh. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 
fonnation 2005: As will be recognized by persons having ordinary skill In the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed (rff. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the ^tlbore casing 2000. More generally, the apparatus 2015 is 
preferably utilized to fomi or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surfece 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support nwmber 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
oonventionai commercially available slick wine, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular rnember 2025 Is removably coupled to the 
«(pansk)n corte 2030. In «f preferred ernbodiment,. the expandable tubular member 
2025 Iridudes one or nrare engagement devices that are adapted to couple with and 
penetrate the weNbore casing 2000. in this manner, the expandable tubular 
member 2025 Is optimally coupled to the weNbore casing ^1000. In a preferred 
embodiment, the engagement devices Indude teeth for biting Into the surbce of the 
wellbore casing 2000. in a preferred embodiment, the expandable tubular member 
2025 further includes one or more sealing membere 2045 on the outside surfece of 
the expandable tubular member 2025 In order to optimally seat the interface 
between the ejqMmdable tubular ratomber 2025 and the wellbore casing 2000 

4n a preferred embodiment, the ejqpandc^ tubular member 2025 includes a 
lower section 2050, an Intemnedlate sectkm 2055. and an upper section 2060. In a 
preferred embodiment, the wall thicknesses of the lower and intemtedlate sections. 
2050 and 2055, are less than the wall thickness of the upper section 206Q In order 
to optimally facilitate the radial expansion of the expandiable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provkfed on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a prefenBd embodiment, the expandable tubular member 2025 is further 
provided substantially as disclosed in one or more of the fo! towing: (1) U.S. utility 
patent applteatton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which clalnwd the benefit of the filing date of U.S. provlstonal patent 
applicatton no. 60/111,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent apptlcattoh serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 
applteatkNi no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

78 



serial no. 09/502.350. attorney docket no. 25791.8.02. flied on 2/10/2000. vwhich 
claimed the benefit of the filing date of U.S. provlsTonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the tieneflt of 
5 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
fHed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10«000. which claimed the t)enefrt of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
10 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
VKhteh claimed the benefit of the filing dates of U.S. provisional applteation no 
60/121,841. attorney docket no. 25791.12, filed dn 2/26/1999 and U.S. ptovislonal 
appiicatton no. 60/154,047, attorney dockat no. 25791.29, filed on 9/16/1999; (8) 
U.S. utilHy applteation np. 09/511.941. attorney docket no. 25791.16.02, filed on 
15 2C4/2000. which dflimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25701.16, filed on 2/26/1999; (9) U.S. utility patent 
appNcation no. 09/588.946. attorney ddcket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benem of the filing dat^ of U.S. proviskxiai patent applteation 
serial no. 60/137.998. atlpmey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
20 utnty patent applteation no. 09«559.122, attorney docket no. 25791.23.02. filad on 
4«6«000, which claimed the benefit of Oie filing date of U.S. piovistonal applteation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4^6/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1099; (15) 
U.S. provisional patent applteation no. 60/159,033. attorney docket no. 25791 .37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165.228. 
30 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are' 
Incorporated herein by reference. 

The expansion cone 2030 Is preferably coupled to ttte support member 2020 
and 0ie coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand ttie expandable tubular member 2025 when the expansten cone 2030 is 
35 axlaRy displaced relatiye to ttte expandable ttibulan member 2025. 
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In a preferod embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) u s. utility patent 
application serial no. 09/454,139, attorney docMet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/111.293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney dodtet no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. Q9«02.350, attorney docket ho. 25791.8.02, filed on 2/10/2000, Wfhich 
10 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney dod^et no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1099. v»fhldi daimed the benefit of 
the filing data of U.S. provisiooal application no. 60/108,558, attorney dodcet no. 
25791.9. filed on 11/16.1998: (5) U.S. provisional patent application no. 60/183.546. 
15 fned on 2/18«)00; (6) u:s. uti% patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000, whidi daimed Vhe benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney dodcet no. 25791.12.02, filed or» 2/24«bO0, 
wWch daimed the benefit of the filing dates of U.S. provisional application no. 
20 60/121,841. attorney dodcet no. 2579112. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney dodcet no. .25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dodcet no. 25791.16.02. filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey dodcet no. 25791.16. filed on 2^8/1999; (9) U.S. utflity patent 
iS application no. 09/588.946, attomey dodcet no. 25791.17.02, filed on June 7, 2000. 
v»hldi daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey dodcet no. 25791.23.02. filed on 
4/26/2000. whidi daimed the benefit of the filing date of U.S. provisional application 
0 no. 60/131.106, attomey dodcet no. 2579123. filed pn 4/26/1999; (11) U.S. 
provisional application no\ 60/146,203. attomey dodcet rw. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dodcet no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
5 application no. 60/150.039. attomey dodcet no. 2579136. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/1^1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney dod^et no. 25791.39. filed on 11/12/1999. the disdosures of virhlch are 
incorporated therein by reference. 

The coupling 2035 is preferably coupled to the support niember 2020, the 
expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fiuidic materials and/or electrical current and/or 
communication signals firom a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commerdally available slick wire, braided 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower sectfon 2050 of the 
expandable tubular mernber 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be oontrollably coupled to the wellbore casing 2000. 

Refening to FIGS. 21a and 21b. in a preferred embodinront. the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment, the spttces 2105 are outwardly 
extended by the corresponding actuators 2110. In an altemative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
anottier altemative embodiment, the spikes 2105 are outwardly extended by pladng 
a quantity of fluMk: material onto the spikes 2105. 

The housing 2100 is coupled to the kMver sectkm 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/br hydraulte 
signals from the coupling 2035 to the aduators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conresponding aduators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate, the 
wellbore casing 2000, or other preexisting strudure such as, for example, the 
weljbore. Each of the spikes 2105 further preferably Indude a concave upwardly 
fadng surface 2115. In a preferred embodiment, the placement of a quantity of 
fluidte malarial such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellt>ore casing 2000, or other preexisting structure such as, for 
example, the wefilbore. Attenrwitively, the upward displacement of the, apparatus 
2015 causes the splices 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as, for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 imay be any 
number of conventional oommercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulte pistons in order to optlmaiiy provide 
ease of operation. In an alternative embodiment, the actuators 2110 are omitted 
and the spikes are pivotally coupled to the housing 21 00. 

Referring to FIGS. 22Bi 22b, and 22c, in an aMemative embodiment, the 
anchor 2040 Indudes the housing 2100, one or more petel baskets 2205, and one 
or more connesponding actuators 2110. In a preferred embodiment, the petal 
baskets '2205 are outwardly extended by the corresponding actuators. 21 10. In an 
alternative embodiment, the petal baskete 2205 and outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petel baskete 2205 are outwardly extended by placing a quantity of fluldte material 
onto the petel baskete 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the petel baskete 2205, and the actuators 21 1 0. 

The petel baskete 2205 are preferably movably coupled to the housing 2100 
and the con^sponding actuators 2110. The petel baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the wellbore casing 2000. or other preexisting structure. As 
illustrated in FIG. 22c, each of the p9tel baskete 2205 further preferably include a 
concave upwardly facing surface. 221 5. In a prefenBd embbdirmnt, the placement 
of a quantity of fluMic material such as, for exampte, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housing 2100 to' engage the wellbore casing 2000, or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. Altematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outvrardly away from the housing 2100 to eiH)age the weUbore casing 2000, or other 
preexisting structure. 

The actuators 2110 are preferabty coupled to the housing 2100 and the 
conesponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the conesponding petal baskets 2205 suffident to pivot the. 
conesponding petal baskets 2205 outwardly and away from the housing 210a In 
an ailsmative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an alternative embodiment the anchor 2040 includes one or more spikes 
2105 and one or morb petal baskets 2205. 

As itlustreted in FIG. 20a. the apparatus 2015 is preferably posittoned wfthin 
15 • the wellbore casing 2000 wfih the expandable tubMlar member 2025 positioned In 
opposing relatton to the opening 2010. 

As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. in this manner, the lower section 2050 
. of the expandable tubular member 2028 Is anchored to the wellbore casing 2000 or 
20 the wellbore casing. In a pieferred embodiment, the anchor 2040 Is andwed b^ 
control and/or electrteal power signal transmitted Itom a surface k)cat|on to the 
actuators 2110 of the anchor 2040. in an aNematlve embodiment, the anchor 2040 
Is anchored to the wellbore <a»ing 2000 by upwardly displacing the apparel 
In an alternative embodiment, the anchor 2040 Is anchored to the wellbore casing 

25 2000 by pladng a quantity of a fluWteinaterlai such, fbr example, a barite 

flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by pladng a quantity of a fluidic material such, fbr example, a barite plug 
or a flex plug, onto at lea^t the tower and/or the intemnediate sections. 2050 and 

30 2055. of the expandable tubular nwnber 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 2025 and the weHbore casing 2000. The compressible cement and/or 
epoxy te then pemirttsd to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular stnicturai support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, In a preferred embodiment, the expansion cone 
2030 Is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. ^ 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansioh cone 2030, the opening 2010 in the weilbore casing 
2000 is sealed off by the radialjy expanded tubular nrwmber 1435. In this manner, 
repairs to the weilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or fpmi weilbore casings, pipelines, and stnjctural 
supports. 

Refening to FIGS. 23a to 23e. an allemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be dMoibed. Referring to Fig. 23a. a weilbore casing 2300 and an open 
hole weilbore section 2305 are positioned within a subterranean fomiation 2310. 
The weilbore casing 23Q0 and the open hole vyellbore section 2305 may be 
positioned in any orientation firom the vertical direction to the horizontal direction. 

In a prefened ismbodiment, an appiBuratus 2320 Is utilized to lorn a new 
section of weilbore casing within the open hole weilbore section 2305. More 
generany, the apparatus 2320 is preferably uflllzed to form or repair weilbore 
casings, pipelines, or stoicturai supports. 

The apparatus 2320 preferably Includes a support member 2325. an 
expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available siicit wire, braided wire, colled tubing, or drilling stock material. 

The expandable tubular .memtier 2330 is removably coupled to the 
wcpanslon cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further Includes one or more upiper and lower sealing members, 2340 and 
2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
weilbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower secUon 2350, an intennediate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections. 2350 and 2355. are less than the wall thickness of the upper 
secfibn 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
permit ia (iukJic sealing material to penetrate the lower section 2350. 

In a preferred embocttn^nt. the expandable tubular member 2330 is further 
provided substantiaily as disck»ed in one or more of the following: (1 ) U.S. utility 
patent appHcatkxi serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. piovistonal patent 
appDcatkm no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatkx) serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2C3«000. whteh claimed the benefit of ttie filing date of U.S. provistonal 
applteation no. 60/121.702. filed on 2«5/1999; (3) U.S. utHHy patent applicaUon 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10«000. whfch 
claimed tiie benefit of the filing date of U.S. proviskmal appiicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appllcertlon no. 60/183,546, 
filed on 2/18/2000; (6) u;S- utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed ttie benefit of ttie fiUng date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S'. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2^4/2000, which claimed ttte benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2C6/1999; (9) U.S, utility patent 
appltoation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benem. of the filing date of U.S. provisional appllcatk>n 
5 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltaatton no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkm serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. proylstonal 
10 applicatldn no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 
15. The expansion cone 2335 is prefierably coupled to the support member 

2325. The expansion cone 2335 Is further preferably removably coupled to the 
expandable tubular member 2330. The expanskm cone 2335 Is pref^bly adapted 
to radially expand the expandable tubular member 2330 when the expanston oone 
2335 Is axlaUy displaced relative to the expandable tubular member 2330. 
^ 'n a preferred embodiment, the expanston cone 2335 Is pixjvkled 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applfcatlon serial no. 09/454,139. attomey docket no. 25791.3,02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appltoatton no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
t5 utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoatlon 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatkMi no. 60/119.611, 
0 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 257919.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
5 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utilMy patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no, 25791.12. filed on 2/26/1999 and U.S. provlsfonal 
5 application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999: (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which dairned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoatkm no. 09/588,946, attorney docket no. 25791 .17.02. filed on June 7. 2000. 
10 which corned the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no 25791.17. filed on 6/7/1999; (10) U.S. 
utIWy patent applicatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4«6/2000, whfch claimed the benefit of the filing date of U.S. provistonal applteation 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
15 provi8k>nal appHcatkm no. 60/146,203, attorney docket no. 2579125, fited on 
7/29/1999: (12) U.S. proviskmal appHpation no. 80/143,039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provfc^ionai patent application serial no. 
60/162,671. atlomey docket no. 25791.27. fited oh 11/1/1999; (14) U.S provistenal 
appHcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent sipplkatipn no. 60/159,033, atlomey docket no. 25791.37, 
fited on 10/12/1999: and (16) U.S. provistenal patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. fited on" 11/12/1999, the dtectosures of whfch are 
incorporated herein 1^ retensnce. 

The upper sealing member 2340 is coupled to the outskle surface of the 
upper sectton 2360 of the expandabte tubuter member 2330. The upper sealing 
member 2340 Is preferably adapted to fluWidy seal the interface between the 
radially expanded upper sedfon 2360 of the expandable tubuter member 2330 and 
the welibore casing 2300. The upper seaHng member 2340 may be any number of 
conventional commercially avaiteble seating members. In a preferred embodiment, 
the upper sealing member 2340 is a vtton njbber in order to optimally provide toad 
canpying and pressure sealing capadty. 

The tower sealing member 2345 is preferably coupled to the outside surface 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 te preferably adapted to fluWidy seal the interface between 
the radially expanded upper sectton 2360 of the expandable tubuter member 2330 
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and the open hole wellbore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the kwer sealing member 2345 is viton rubber in order to optimally 
provide load canying and sealing capacity. 
5 As Illustrated In FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As Illustrated in FIG. 23b. in a preferred embodiment, a quantity of a 
10 hardenaUe fluidic sealing material 2365 is then injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided In the lower section 2350 of the expandable tubular 
nf)ember2330. 

As illustrated in FIG. 23c. the hardenable fluidic sealing material 2365 is 
preferably then pemnttled to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305: 

In an altemativB embodiment, a compresslbte cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member. 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then pennltted to at least partially cure pHpr to the initiation of the radial 
25 expansion process. In this manner, an annular sfructural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d. in a prefemed embodiment, the expansion opne 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacerhent of the expansion cone 
JO 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the trails of the wellbore casing 2300. 

As illustrated In FIG. 23e, in a prefened embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
15 fbrnied that prefisrably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
Is used to repair or fbmi wellbore casings, pipelines, and structural supports. 

Refenlng to FIGS. 24a to 24c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wfll now be described. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned wHhln a subten^nean fonnation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefBrred embodiment, an appanatus 2420 is utilized to form a new 
8e<«on of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 Is preferably utilized to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440, a 
packer-2445, a mass 2450, one or more upper sealing members 2465, and one or 
more seaflng members 2460. 

The support member 2425 Is preferably adapted to be coupled to a surface 
tocaUon. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 Is pref^bly adapted to convey eiectrioil, 
communication, and/or hydraulic sisals to and/or firdm the packer 2445. The 
support member 2425 may. for example, be conventional oommerdally available 
slick wire, braided wire, coiled tubing, or driUng stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a prefened embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tutnjiar member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
Includes a tower section 2465. an intennediate section 2470. and an upper section 
2430. in a prelienred embodiment, the wall thicknesses of the lower and 
intemtediate sectkms. 2465 and 2470. are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expanston Qf the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substentially as disclosed In one or more of the following: 

The expansion cone 2435 is preferably coupled to the support n^ber 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular nriember 2430. The expansion cone 2435 is 
preferably adapted to radially expand ttie expandable tubular member 2430 when 
the expansion cone 2435 is axlaily displaced relative to the expandable tubular 
member2430. 

In a preferred enAodiment, the expansion cone 2435 is provided 
substantially as disclosed In one or nwre of the following: (1) U.S. utility patent 
application serial no: 08M54,138. atlomey docket no. 25791.3.02. filed on 
12^1999. whidi claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111^3. attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent appllcatkMi serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the ffling date of U.S. provisional 
appHcatkm no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on ^10/2000. yyhlch 
claimed the benem qf the filing date of U.S. proviskMial applicatton no. 60/119,611, 
atlomey docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which dabned the benefit of 
the filing date of U.S. provisional applicatkm no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the t>enefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appllcatfon no. 09/512,895. attomey docket no. 25791.12.02, filed On 2/24/2000, 
which claimed the benefit of the filing dates of U.S; provistonal application no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047. attomey docket no. 25791.29, filed on 9/18/1999; (8) 
U.S. utility appHcation no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docke( no. 25791.16. fitod on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provlstonal appllcatioh 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional , application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applte&tion no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteaUon no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applkiatioi) no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999,. ttie disclosures of virhjch are 
incorporated herein by refehsnoe. 

The coupling 2440 is preferatily coupled to ttie support member 2425 and 
Oie expanston cone 2435. The coupling 2440 is prefBrably adapted to convey 
electrical, oommunicatton. and/or hydraulic signeds to and/or fitxn the packer 2445. 
The coupling 2440 may be any number of conventional support members such as. 
for example, commercially avaliabie siick wire, braMed wire, coiled tubing, or drilling 
slock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 Is further 
removably coupled to the lower section 2465 of ttie expandable weHbore casing 
2430. The packer 2445 Is preferably adapted to provWe sufRdent fricOonal force to 
support ttie tower section 2465 of ttie expandable wellbore casing 2430 and ttie 
mass 2450. The packer .2445 may be any number of conventional commerdaliy 
available packers. In a preferred embodinieht. ttie packer 2445 is an RTTS packer 
available from Halliburton Energy Service in order to optimally provWe multiple sets 
and releases. In an attemative embodiment, hydraulte slips may be substituted for. 
or used to supplement, ttie packer 2445. 

The mass 2450 Is preferably coupled to ttie lower section 2465 of ttie 
expandabto tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on ttie tower section 2465 of ttie expandable tubular member 2430 
ttiat ranges from about 50 to 100 % of ttie yield point of ttie upper section 2475 of 
ttie expandable tubular member 2430. In ttiis manner, when ttie packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands arul 
extrudes the expandable tubular member 2430 off of ttie expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional oommerdalty available sealing numbers. In a preferred 
embodiment the upper sealing member 2455 is viton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

The tower sealing member 2460 is preferat)ly coupled to the outside surfetce 
of the upper section 2475 of the expandable tubular member 2430. The lower 
seaUng member 24^ Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore sotdion 2405. The lower sealing member 2460 may be 
any number of conventional comrnerdally available sealing membere. In a preferred 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing arid sealing capadty. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 
the wellbore casing 2400 and the open hole welibore section 2405 with the 
expandable tubular member 2430 positioned In overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
padcer 2445, and the lower secHoh 2465 of the expandable tubular member 2430. 
In this manner, the Intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated In FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released firom connedion with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 Is preferably now supported by the 
support member 2425, expansion cone 2435, and the lower and intenmediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of this mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a prefarred embodiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permittecf to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As Illustrated In FIG. 24c, In a preferred embodiment, after the expandable 
tubular member 2430 has been completely extnjded off of ttie expansion cone 2435. 
a new section of wellbore casing Is fonned that preferably Includes the radially 
expanded tubular nwmber 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2^20 Is used to repair or form wellbore 
15 casings, pipelines, and strtjctural supports. , 

In an altemative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. in a prefen«d embodiment, the 
mass 2450 is fabricated firom a thldc walled tubylar member that Is ow^ 
respect to the support member 2425, ahd also rests on top of the upper section 
2475 of the tubular menrtber 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c an altenwtive embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 25a. a weHbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subtenanean formation 2510. 
The wellbore casing 2500 and the open hole weHbtire section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 Is utilized to fonn a new 
section of wellbore casing within the open hole wellbore section 2505. IMore 
generally, the apparatus 2520 is preferably utilized to fom, or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530. an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluldic materials to and/or 
from the chaiinber 2540. The support member 2525 may, for example, be 
oonyentional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 
expanislon cone 2535. In a preferred embodiment, the expandable tubular rnember 
2530 fiffther indudes one or more upper and lower sealing members. 2555 and 
2560. on the outside surface of the expandable tubular member 2530 In order to 
optimally seal the interfeoe between the expandable tubular member 2530 and the 
weilbore casing 2500 and theopen hole weHbore section 2505. 

In a preferred embodbnent, the expandable tubular member 2530 further 
includes a lower section 2565, an intermediate section 2570. and an upper seption 
2530. In a prefiBrred embodiment, the wail thicknesses of the lower and 
intermediate sections, 2565 and 2570. are tess than the wall thickness of the upper 
sedton 2575 in order to optimally fadlit^ito the radial expansion of the expandable 
tubular member 2530. 

in a pretened embodiment, the tower sectton 2565 of the expandable tubular 
member 2530 further includes the chamber 254Q and the end plate 2545. 

In a prefenied embodiment, the expahdabte tubular member 2530 is further 
provid€ld substantially as disclosed in one or more of Ihe foltovtrtng: (1) U.S. utIliV 
patent applicatton serial no, 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
applteation no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provlstonal 
applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attomey dodtet no. 25791.8.02, filed on 2/10/2000. whidi 
daimed the benefit of the/ filing date of U.S. provistonal applicatton no. 60/119.61 1. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999,, which daimed the benefit of 
the filing date pf U.S. provisional applicatton no. 60/108,558. attorney docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460, attorney d^et 
no. 25791.1 1.02. filed on 3/10/2000. which claimed the benefit of the fling date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
vi»hich claimed the t>enefit of the filing dates of U.S. provisional application no.' 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. prtjvistonal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) . 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24«000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appDcatton no. 09/5818.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
Which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^59.122. . attorney docket no. 25791.23.02, filed on 
4/2612000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applteathm no. 60/148.203. attorney docket nb. 25791.25. filed on 
7/29/1999: (12) U.S. provistonal applicatkm no. 60/143,039. attorney docket hd. 
20 25791,26. filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appHcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999: (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent appKcatton no. 60/165.228.' 
J5 attomey docket no. 25791.39. fited on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expanston cone 2535 is preferably coupled to ttte support, member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion cone 2535 is prefbrabljr adapted 
0 to radially expand ttie expandable tubular member 2530 when me expanston cone 
2535 is axlally displaced relative to the expandable tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fluidto materials to 
and/or from the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 is provided 
5 substantially as disctosbd in one or more of the foltowing: (1) U.S. utility patent 

95 



application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. wtilch claimed the benefit of the filing date of U.S. provisional patent 
application no, 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utinty patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the flHng date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent apptidation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791 .9;02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmai patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provlstonal applkatidn no. 60/124.042. fited on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12:02. filed on 2/24/2000. 
whteh claimed ttie benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attonney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application ho. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of ttte filing date of U.S. proviskmai serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed tiie ben^ of the filing date of U.S. provisional patent appHcation 
serial no. 60/137.998, attorney docket no. 25791.17. filed oh 6/7/1999; (10) U^S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed ttte benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1099; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provisional patisnt appHcation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appBcation no. 60/159,039, attorney docket no: 25791.36, fited on 10/12.1999; (16) 
U.S. provisiorMil patent application no. 60/159.033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S; provisional patent application no. 60/165,228, 
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attorney tJocket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The chamber 2540 is defined by the iriterior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fiuidic materials having a higher density than Ihe fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the exparidable tubular member 2530. The upper 
sealing member 25SS is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbbre casing 2500. The upper sealing member 2§55 may be any 
number of conventional opmrherdally available' seaiihg members. In a preferred 
embodiment, the upper sealing member 2555 is vlton rubber in order to optimally 
provide load carrying and pressure sealing iBapadfy. 

The lower seaHng member 2560 is preferably coupled to the outside surfece 
of the upper section 2575 of the e}q>andable ttdMiiar member 2530. The lower 
sealing member 2560 Is prefisrebly adapted to fluldicly seal the interface between 
the FBdiaiiy expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The tower sealing member 2560 may be 
any number of conventional comrnercially available sealing merhbers. In a preferred 
embodiment, the lower sealing member 2560 is vlton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 25a, the apparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overiapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is Injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure betvreen the chamber 
2540 and the region 2585, due to the differences In fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extnjded off of, the expanston cone 2535. In a prefened embodiment, during the 
exlmslon process, the posltioh of the support member 2525 is adjusted to ensure an 
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overlapping relation between ttie expandable tubular member 2530 and the wellbore 
casing 2500. In a prefen-ed embodiment, the quantity of the fluidic material 2580 
Initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 Increases during the extmslon process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it Is at least 
minimized. Rather, In an exemplary embodiment, a column of the fluidic material 
2580 is inaintained wimin the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is. 
irijected Into the annular space between the unexpended portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2530. 

15 As Rlustrated In FIG. 25c in a prefened embodiment, after the expandable 

tubular member 2530 has been completely exinjded off of the expansion cone 2535, 
a new secUori of wellbore casing is formed ttiat prefsrably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fiuMIc sealing 
material. More generally, the apparatus 2520 is used to repair or fwm wellbore 
20 casiiigs, pipelines, and stnjctural supports. 

Referring to FIGS. 26a to 26c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmcture 
will now be described. Refening to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned wittiin a subterranean formation 2610. 
25 The vi«llbore casing 2600 and the open hole wellbore section 2605 may be 
positioned In any orien^tion from ttie vertical direction to approximaiely the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utilized to fonn a new 
section of wellbore casing wfthin ttie open hole wellbore section 2605. More 
30 generally, Hie apparatus 2620 Is preferably utilized to form or repair wellbore 
. casings, pipelines, or staictural supports. 

The apparatus 2620 preferably indudos a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640. an 
end plato 2545, a chamber 2650, one or more slip membere 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fiuidic materials to and/or 
finom the chamber 2640. The support member 2625 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular rnember 2630 is removably coupled to the 
expanskxi oone 26^. In a preferred embodirnent. the expandable tubular member 
2630 further indud^ one or more upper and lower sealing membere. 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface twtween the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 

In a preferred embodiment, the mpandable tubular member 2630 further 
Includes a kiwer sectton 2685. an Intermediate sedton 2690. and an upper sectton 
2695. In a prefeired embodiment, the wall thicknesses of the tower and 
intermediate sections. 268S and 2690. are less than the wall thtekness of the upper 
section 2695 In order to optimally fadlltats the radial expansion of the expandable 
tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 hbuses the slip joint 2640. the end plate 2645, the slips 2655. and the 
sealing membere 2670. In a prefened embodiment, the Interior portkm of the k>wer 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandabto tubular member 2630 further 
includes one or more of the anchoring devto^ described above with reference to 
FIGS, la to 25d. 

. In a preferred embodiment, the expandable tubular member 2630 is further 
provWed substantially as disdosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454.139. attorney dod<et no. 25791.3.02. filed on 
12^1999, whidi dalmed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHcattori serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2«3/2000, which dalmed the benefit of the filing date of U.S. provisional 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1, 
attorney docket no. 25791.6; (4) U.S. utility patent ap|3licatlon serial no. 09/440.338. 
5 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benem of 
the fljing date of aS. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlskwial patent application no. 60/18^.546. 
filed on 2/18«XX); (6) U.S, utility patent appUcatlon no. 09/523.460. attorney docket 
no. 25791.1 1.0i2, filed on 3/10«000, whtoh daimed the l)enefit of the filing date of 
10 U.S. provisional applkatlon no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
apptlcatkN) no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the flilhg dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. ptovistonal 
appHcBtion no. 60/154,047, attorney docket no. 25791 ;29, filed on 9/16/1999; (8) 
16 U.S. utility applteation no; 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whk^ claimed the benefit of ttw filing date of U.S. provistonal serial ho. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utBHy patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of ttie fiHhg date of U.S. provisional patent appHcatton 
20 serial no. 60/137.998. attorney dpcket rio. 25701.17, filed oh 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appKcatiori 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskMnal application no. 60/146.203, attorney docket no, 25791.25, filed on 
25 7/29/1999; (12) U.S. proviskmal application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no, 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033. attorney docket no. 25791.37, 
30 filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disck}sures of which are 
incorporated herein by referenoe. 

The expansion cone 2635 Is preferably coupled to ttie support member 2625 
and ttie slip joint 2640. TTw expansion cone 2635 Is further preferably removably 
35 coupled to ttie expandable tubular member 2630. The expanston cone 2635 Is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adaptedi to corivey 
fluidic materials to and/or from the chamber 2650. 

In a preferred embodintent, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applicatlon serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appiicatkNt serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. whk:h claimed the benefit of the filing date of U.S. provisional 
appitoation no, 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no, 25791.8.02. filed on 2/10/2000. which 
-claimed the benefit of the filing date of U.S. provisionai application no. 60/119,611, 
attorney docket no. 25791.8: (4) U.S. utility patent applteation serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1099, which claimed the benefit of 
the filing date of U.S. provisional applteation no. eiO/108.5S8. attorney docket no. 
2$791.9. fited on 11/16.1998; (5) U.S. provistonal patent applteatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiiity patent appHcatton no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U S. provisfonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utUlty patent 
applicatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal appiicatksn no: 
60/121.841. attorney docket no. 25791.12. fRed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16,02, filed on 
2/24/2000. whfch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946. attomey docket no. 25791:17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent applkiation 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application ho. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of ttie filing date of U.S. provisional application 
no. 60/131.106. attomey docket np. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoation no. 60/146,203. attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional applica^tion no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatkm no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
atlonney docket no. 25791.39, filed on 11/12/1999. the disclosures of virtiich are 
inoorporated herein by reference. ' 

The slip Joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip joint 2640 is preferably adapted to pemnit the end plate 2645 to be 
axialiy displaced relative to the expanston cone 2635. In this manner, the size of the 
chamber 2650 Is variable. The slip joint 2640 ms^ be any number of convehttonal 
oommerdaHy available sHp Joints rnodified In accordance with the teachings of the 
presentd^osure. 

The slip joint ^0 preferai^ includes art upper member 2640a. a resilient 
number 2640b, and a tower member 2640c. The upper member 2640a is coupled 
to the expanston oone 2635 arid the reslHent member 2640b. The upper member 
2640a is movably coupled to the iovrar member 2640b. The upper member 2640a 
prefwabiy includes one or more fluid passages 2640aa that permit the passage of 
fiuidic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 264pb. The lower member 2640b is movably coupled to tfie upper 
member 2640a. The tower member ,2640b preferably includes one or more f\M 
passages 2640ba that pemnit the passage of fluMic materials. The resilient member 
2640c is coupted between the upper and lower members, 2640a and 2640b. The 
resilient men^r 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

Tfie end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portton of the interior of the lower section 2885 of the expandable tubular nriember 
2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portton of the tower section 2685 
of the expandable tubuiarmember 2630 betow the expansiori oone 2635 and above 
the end plate 2645. In a prefenned erhbodiment, the pressurization of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 In the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the Injection of pressurized fluidic materials into the chamber 2650, the 
pressurizatlon of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment when the slip Joint 2640 Is fully extended, the slip 

15 Joint 2640 then displaces the end plate 2645 in the upward axial direction, in a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurizatlon force within the chamt)er 2650, 
the end plate 2645 is dispiaoed in the upward a)dal diredidn. ' 

The sealing members 2670 are coupled to the end plate 2645. The seaHhg 

20 members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluklidy seal the interface between 
the radially expanded upper secUon %95 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is vlton rubber in order to optimally 

30 provide load canrying and pressure sealing capadty. 

The tower sealing member 2680 is preferably coupled to the outside surtece 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluidldy seal the interface between 
the radiatly expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member ^80 rhay be 
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any number of conventional commerdally available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 Is preferably positioned within 
the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular men^r 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25& 

As illustrated In FIG. 26b. the radial expansion of the expandable tubular 
member 2630 is then Initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurizBd fluldic malarial into the chamber 2650. 

in a prefened embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. in a 
preferred embodiment, once the slip Joint 2840 Is fully extended, the end piate 2645 
is then axiaily displaced in the upward direction. In this manner, the end plate 2645 
foiiows the expansion cone ^35. in a preferred embodiment, the chsmnber 2650 is 
pressurizM when the frictional forces exceed a predetennined value. In this 
manner, the axial di^piaoement of the expansion cone 2635 Is provided by applying 
an axial force that is selectiyeiy supplemented by pressurizing the chamber 2650. 

in an altemative embodiment, a compressible' cement and/or epdxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process, The compressible cement and/or epoxy Is then preferably pennitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluldic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c, in a prefened embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casing is fomned that preferably includes the radially 
expmded tubular member 2630 arid an outer annular layer of a fluidic seating 
material. More generaHy, the apparatus 2620 Is used to repair or form wellbore 
casings, p^llnes. and staicturei supporte. 
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Referring initially to FIG. 27, a prefen^ method 2700 of coupling an 
expandable tubular member to a preexisting stnjcture includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axlaliy 
displacing an expansion qone; and (2) radially expanding the expandable tubular by 
applying direct radial prKsure. 

In a prefenred emtxxiiment. as illustrated in FIG. 28, in step 2705. ah 
expandable tubular member 2805 is coupiled to a preexisting vvellbore casing 2810 
positioned within a subterranean fomnation 2815. In a preferred embodiment, the 
weilbore casing 2810 further includes an outer annular layer 2820 of a fluldic sealing 
material such as, for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting weilbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluMIc material. In a prefiBned embodiment, the expandable 
tubular member 2805 is coui^ed to t^ preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the fblloiMng: (1) U.S. uttHty patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiKng date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791:3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applkation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which darned the ben^ of 
the filing date of U.S. provisional application ho. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10^000, which claimed the benefit of the filing date of 
U.S. provisional applrcation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicatidn no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisbnal 
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application no. 60/154,047, attorney dodtet no. 25791.29, filed on 9/16/1999; (8) ~! 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. n 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent ' 
5. applicatton no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed tt)e benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. ^ 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date erf U.S. provistonal application 

10 no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal cipplteatkm no. 60/146,203, attomey docket no. 25791.25. filed on < 
7/29/1999; (12) U.S. provisional appiicatkm no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkMi serial no. 
60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 

15 appHcatk)nno.60/159.039i attomey docket no. 25791.36. filed on 10/12,1999; (15) 

U.S. provisional patent applteatkxi no. 60/159,033. attorney docket no. 25791.37. 1 
filed on 10/12/1999; and (16) U.S. provisional patent applicatibn no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disctosuriss of whteh are H 
incorporated herein by reference. In a preferred embodiment, the amount of radial 

20 expansion provkJed in step 105 ranges from about 5% to 20%. n 
in a preferred embodiment, ^s llkistrated in FIG. 29. In step 2710, at least a 
portton of the expandable tubular member 2d06 is further radially expanded using 
a radial expanston tool 2905 to apply direct radiai pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 

25 oonventionai radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a prefenred embodiment the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5»01 4,779 and 5,083,608, the disclosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 

30 expandable tubular hiember 2805 provided in step 271 0 ranges up to about 5%. in 
a preferred embodiment, the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5,000 to 140,000 psi. In order to 
optimally plastically deform the expandable tubular nDember 205 to the final desired 
geometry. 
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In a preferred emtxxliment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting welibore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting welibore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the Inside diameter of the pre-existing welibore casing 2810. 
In this manner, a monCKtiameter welibore casing is optimally provided. 

Thus, the method 2700 provides a 2-8tep radial expansion process that 
utilizes: (1) a relatively guide method of radial expansion for the majority of the radial 
expansion: iind (2) a high contact pressure method tor the remaining radial 
expansion. In several altemativiB embodiments, the method 2700 is used to forni or 
repair welibore casings, plpeUnes, Of stnjcturai supports. 

The nwttod 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexistii^ stnidure. The expandable tubular is 
initially coupled to the preexisting structure by axtaHy displacing an expansion cone 
within the expandable tubular miember. The «(pandable tubular member is then 
further radially expanded applying a radial force to the expandable tubular. The 
apparatus and method have wide appHcation to the fbnnation and repair of weMExm 
cteings, pipelines, and stnjcturai supports. The apparatus and method provide an 
efRdent and reliable nwthod for fiomnlng and repairing welibore casings, pipelines, 
and structural supports, in a preferred implementation, the initial radial expansion of 
the expandable tubular member by axiaHy displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member providiss an additional radial 
expansion of up to about 10%. In this manner, the desired final geontetry of the 
radially expanded tubular memt)er is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulare. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has been described that includes positioning the tubular member and an 
expansion cone within the preexisting stmcture, anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relati\« to ttie tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone and the tubular member. In a preened embodiment, 
the lubricattoig fluid has a viscosity ranging from abmit 1 to 10,000 centipoise. In a 
prefenned embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone<' in a preferred embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 
of the expansion cone. In a preifened ennbodirnent, the injectirtg includes: injecting 
lubricating fluid into a second end of the expansion cone. In a prefened 
embodiment, the bijectir^ includes: injecting lubricating fluid Into a tapered first end 
and a second end iof the expansion cone. In a prelemsd embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone, in a 
preferred embodiment, the injecting includes: injepting lubricating fluid through an 
outer eiirfaoe of the expansion oorie. In a prefened embodiment, the injeicting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a prefened embodiment, the Mbricating fluid includes 
drilling mud. In a preferred embodiment, the lubricating fiiiid further Includes: 
TorqTrim III. EP Mudlib. and DrillN-Slid. in a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Drill-N-Slid. In a preferred embodiment, 
the interface t>etween the expansion cone and the tubulair member includes: coating 
the interior surfece of the tubular member with a lubricant In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member Includes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surfece of 
the tubular member. In a prefened embodiment, the lubricant comprises a metelfic 
soap. In a prefened eiribodlment, the lubricant is selected from the group consisting 
of G-Lube-10. C-PHOS-58-IW. and C-PHOS-58-R. In a preferred embodiment, the 
lubricant provides a sliding friction coeffident of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a prefened ernbodiment, the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. In a prefened embodiment, the lubricant is 
adhesively bonded to the interior surfece of the tubufer members. In a preferred 
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embodiment, the lubricant Includes epoxy. molybdenum disulfide, graphite, 
aluminum, copper, aiumisilicate and polyethyienepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
stnicture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
prBferably includes: an annular member, Including: a wall thickness that varies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfedlons of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expanstons of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating flukJ into the preexisting 
etnjdure, positioning the tubular member and an expansion cone within the 
preexisting stnidure, ianchoring the tubular member to ihe preexisting structure, and 
axlaBy displacing the expansion cone relative to the tubular member by pulling the 
expahston cone through the tubular member. In a preferred embodiment, the 
lubricating fluM includes: BARO-LUB GOU^SEAL™ brand drilling mud lubricant. 

A method of coupling an expandable, tubular member to a preexisting 
structure has also been described that includes posNbnlng the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expanston cone relative to ttie expandable tubular member by 
pulling the expansion cone through the expandable tubular member, in a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connectfcjn includes: one or more sealing members for sealing the interface between 
the first and second tubular members. In a preferred embodiment, the threaded 
connection comprises a piri and box threaded connectton. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded eonnectkwi. In a preferred embodiment, one of the sealing members is 
posWoned adjacent to an end pdrtton of the threaded connection: and virfierein 
another one of the seaRng members is not positoned adjacent to an .end portion of 
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the threaded connection. In a prefenBd embodiment, a piuraltty of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture. and 
axlally displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion done through the expandable tubular member. In a preferred; 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of tfie tubular members, and curing the sealant. In a preferred 
embodiment, the sealant is selected ftom the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

1 5 compounds having potymerizabiei materials. In a prefenBd enr>bodiment, the method 
further Includes: initlaily curing the sealant pricM- to radiai|y expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a prefenred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefenred embodiment, the sealant is 

20 resistant to conventional welltxm fiuidic materials. In a preferred embodirrient, the 
material properties of the sealant are sut>stantially stable for temperatures ranging 
from about 0 to 450 ^F. in a preferred embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members witti the sealant. In a preferred 

25 embodiment, the printer includes a curing catalyst. In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubuiiar members. 
Jn a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexistirig 
structure, and axially displacing the e)4>ansion cone relative to the tubular member 
by pulling the expar^lon cone through the expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pair of rings for engaging the 



110 



preexisting structure, and a seaiing element positioned between the rings for sealing 
the interface t>etween the tubular member and the preexisting stmcture. 

A method of coupling a tubular member to a preexisting strutture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture, and axially displacing the expansion cone 
relative to the expandable tubular nwnber by pulling the expansion cone ttirough 
the expandable tubular member. In a prefemed embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 
10 (MPeexpanded portion of the tubular member. In a prefenned embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positionihg the expandable tubular member and an 
expansion oone within the preexisting staicture. anchoring the dependable tubular 
15 member to the preexisting struptire. and axially displacing the expansion cone 
relattve to the expandable tubular member by pulling the expansion oone through 
the expandable tubular membisr. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intemiediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to thftintemnediate portion. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positionihg the expandable tubular member ahd an 
expansion cone wHhln the pree)dsting stnjcture. anchoring the expanctable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion oone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefen^ embodiment the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 
is provided on a random basis. In a preferred embodiment, the ratio of the 
Increased axial force to the substantiaity con$tarit axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been (foscribed that includes positioning the tubular member and an expansion cone 
witNn the preexisting stmcture. anchoring the tubular m&mber to the preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expsinsion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone Includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnjcture, anchoring the tubular member to the preexisting 
stmcture, axially displacing the expansion cone relative to the tubular member by 
pulling the ekpanston cone through the expandable tubular member, and injecting a 
curable fluidic sealing maiterial between the tubular member and the preexisting 
stnjcture prior to aidaily displacing the expansion cone. 

A method of coupling a tubular member to a preexteting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within ttie preexisting stmcture, anchoring the tubular member to the preexisting 
stnjdure by increasing the size of the expanston cone, and axtally displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method df coupling a tubular member to a preexistirig structure has also 
been described ttiat includes positioning the tut)ular member and an expansion cone 
within the preexisting stnicture, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expanston cone 
through, the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displacing the expansion cone. 

A method of coupling ah expandable tubular member to a preexisting 
structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting stmchire, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment* the 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a rasilient anchor within the preexisting structure,* releasing the 
resilient anchor, and axially disptacihg the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes placing the expandable , tubular 
member, an expansion oohe, and an anchor Into the preexisting structure, anchoring 
the.expandable tubular member to the preexisting stnidiro by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodimerit, pivoting the engagement elements includes: actuating the 
engagement elentents. In a prefenned embodiment, pivoting the engagement 
elements includes: placing a quantity erf a fluldic material onto the engagement 
elements. In a priefenBd embodiment, pivoting the engiagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular memt)er to anchor the e}qi>andablei 
tubular member to the preexisting structure, and axially displadng the expansion 
cone. In a prefen^ embodiment, the fluidic material corhprises a barite plug, in a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Includes positioning the expandable tubular 
member and an expansion cone into the preexisting stmcture, anchoring ttie 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting stmcture. at least partially curing the 
hardenaUe fluidic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexistirig 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 
5 A method of coupling an expandable tubular nr»mber to a preexisting 

structure has also been described that Includes placing the expandable tubular 
member and an expansion oone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density Into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnjdure has alsa been described that Includes placing the expandable tubular 
15 member and an expansion cone into , the preexisting stnicture, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member beiow the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
20 structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stmcture, and applying an axial 
force to the expandable tubular member. 

Ah apparsltus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
25 device adapted to couple the expandable tubular member to the preexisting 
stmcture, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fomwd In the outer surface of the tapered first end. and one or more axial flow 
30 passages fluldidy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumferenUal grooves. In a prefened embodiment, the grooves include 
spiral grooves. In a prefened embodirnent. the grooves are concentrated around 
the axial midpoint of the tapered portibn of the housing. In a prefened embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
35 grooves are spaced apart by at leiast about 3 inches in the drcumferehtiai direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the groovy. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned v^thin the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered 'first end of the body to thd grooves. In a preferred 
embodiment the axial flow passages extend ftrom the tapered first end of the body 
to the second end of the body. In a prefferred embodiment the axial flow passages* 
extmd firom the siBCond end of the body to the grooves. In a preferred embodiment, 
one or iTK>re of the flow passages indude inserts having rss^ in 
a prefenred embodiment, one or more of the axial flow passages include fitters. In a 
preferred embodiment the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment the 
cross-sedionai area of the grooves ranges from about 2X10^ in^ to 5X10'^ in^. In a 
preferred embodiment the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X1 (T^ in^ In a preferred ernbodiment the angle of attack 
of the flrst tapered end of the body ranges from about 10 to 30 degrees. In a 
prefennBd embodiment the grooves are concentrated in a trailing edge portion of the 
tapered flrst end. In a preferred embodiment the angle of inclination of the axial 
flow passages relative to the bngitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the fiow channel having a second radius of curvature, and a second 
shoulder positk>ned oh the other sMe of the flow channel having a third radius of 
curvature. In a prefened embodiment the first second and third radii of cun^ature 
are substantially equal, in a preferred embodiment the axial flow passages Include: 
a flow channel havirig a first radius of curvature^ a first shoulder petitioned on one 
side of the flow channel having a second radius of curvature, and a second shoukler 
posittoned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment the first second and third radii of curvature are 
substantially equal. In a preferred embodiment the second radius of cun^ature is 
greater than the third radius of cun^ature. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular niember and adapted to radially expand the expandable tubular m^ In n 
a prefenBd embodiment, the expandable tubular member includes: an annular 
S member, having: a wall thickness that varies less than about 8 %, a hoop yield , ■ ^ 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thidcness, no failure fbr radial expansions of up to about 30 %, and no ^ 
neddngi of the walls of flie annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling ah expandable tubular member to a preexisting 

structure has also been described that indudes ah expandable tubular member, an 
anchoring device adapted to couple the exfMindable tubular member to the H 
preexisting structiire, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radiaHy expand the expandable tubular member In 

15 a preferred' embodiment the expandable tubular member Includes: a first tubular 

member, a second tubular member, and a threaded connection for coupling the first *1 
tubular member to the second tubular member. In a prefedBd embodiment, the 
threaded connection includes: one or more sealing membere for sealing the ^ 
Interface between the first and second tubular membere. In a preferred 

20 embodiment, the threaded connection comprises a pin and box threaded ^ 
connection, in a prefenred embodiment, the sealing members are positioned 
adjacent to an end portion of the ttireaded connection. In a pretenred embodiment, 
one of ti)e sealing members is positioned adjacent to an end portion of tiie threaded 
connection, and anottier one of the sealing members is not positioned adjacent to ^ 

25 an end portion of tiie threaded connection. In a preferred embodiment. tt)e plurality 
of the sealing membere are positioned adjacent to an end portion of ttie threaded 
connection. . 

An apparatus for coupling an expandable tubular member to a preexisting 
stiticture has also been descrit)ed that includes an expandable tubular member, an H 

30 anchoring device adapted to couple ttie expandable tubular member to the 
preexisting structure, and an expansion cone moval>ly coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a preferred embodiment, the expandable tubular member indudes: a layer of a 
lubricant coupled to the interior suifeoe of the tubutar memlser. In a prefened 

35 embodiment, the lubricant comprises a metallic soap. In a prefenred embodiment, 
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the lubricant is selected from the group consisting of OLube-10, C-PHOS-58-M, and 
OPHOS*58-Ft In a prefened emtxxliment, the lubricant provides a sliding friction 
coefTident of less than about 0.20. In a prefemed embodirmnt, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 prefemed embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular nriember. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulTide. 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted , to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandat)le 
tubular member and adapted to radialjy expand the e^andable tubular member. In 

15 a preferred embodbmenti the expandable tubular member includes: a pair of tubular 
members haying threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a prefenred 
embodiment, the sealant is selected fifom the group consisting of epoxles, 
thennosetting sealing compounds, curable sealing compounds, arid sealing 

20 compounds having polymeri2Bble materials. In a prefenred embodiment, the sealant 
includes an initial cure cyde and a final cure cycle. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a prefenred 
embodiment, the sealant is resistent to opnventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substentially stable 

25 for temperatures ranging from about 0 to 450 In a prefened embodiment, the 
threaded portions of tile tubular n^embers include a primer for ImRrovIng the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular nrtember to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nrK>vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 



117 



V 



rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred emtxkllment the expandable tubular member includes one or more 
slots. In a preferred embodiment, the sbts are provided at a preexparided portion of 

10 the expandable tubular member. In a preferred embodiment, the slojts are provided 
at a noni>reexpdnded portion of the tubular mem^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desoibied that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

IS preexisting structure, and an expansion pone mbvabty coupled to the mpandabie 
tubular -member and adapted to radially expand the expandable tubular member In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the tntenmediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes an .expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubqlar 

25 member and adapted to radially expand the expandable tubular member, and a 
vQiveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and lan anchoring device coupled to the second support member adapted to 
couple the expandable tubulaf member to the preexisting structure, in a prefened 
embodiment, the anchoring device is positioned at>ove the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater tlian 

35 the inside diameter of the expandable tubular member. In a prefened embodiment. 
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the outside diameter of the expansion cone Is approximately equal to the outside 
diameter of the expandable tubular memt)er. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member* a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the secmd support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support memt>er. and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member^ an expandable 
15 expansion concf coupled to the support member, and an expandable Ujbuteir 
number coupled to the expandable expansion cone. In a preferred embodiment, 
the expendable tubular member includes one or nnore anchoring devices. In a 
preferred onbodiment, the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting stoidure 

has also been described that includes a support mernber, an expansion cone 
ooupled to the support member, an expandable tubular member coupled to. the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support nrtember In opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member. 
{ an expansion cone coupled to the support merriber, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a prefenred embodiment, the resilient anchor 
includes a resilient scroti. In a preferred embodiment, the resilient anchor includes 
one or more resilient amns. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a prefenred 
embodiment, the resilient anchor is adapted to miate with the expansion cone. 
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An expandal?le tubular member has also been described that includes an ^ 
expandable tubular t>ody. one or wore resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels «n 
adapted 1o controllably release the resilient panels. 
5 . An apparatus for coupling an expandable tubular member to a preexisting ^ 

structure has also been descrit)ed that Includes a support member, 

an expansion cone coupled to the support member, an expandable tubular memt>er ^ 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the : 

10 expandable tubular member fbr engaging the preexisting structure. In a preferred 
embodiment, the apparatus further includes one or more corresponding actuators 
for pivodng the spikes^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, ^ 

15 an expanskxi cone coupled to the support member, an expandable tubular nie^ . 

coupled to the expandatte expansion cone, and an andhor coupled to the ^■ 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a prefBrred embodlnient, the apparatus 
further Includes one or more oonresponding actuatore fbr pivoting the petal baskets. 

20 Ah apparatus for coupling an expandaUe tubular rnember to a preexte^ 

structure has also beeil described that includes a support member^ an expansion 
cone coupled to the support member, an expandable tubular member coupled to the ^ 
expansion cone, including: a slotted portk)n provided at one end of the expandable 
tubular member 

25 An apparatus for coupling an expandable tubular member to a preexisting 

staicture has also been described that includes a support member, an expansbn 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefenned embodiment, the weight of the mass is greater than about 50 to 100 
% of the yieki strength of the expandable tubular member. ' 

An apparatus for coupling an expandable tubular menriber to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an expanskxi cone coupled to the support member, an expandable tubular 

35 member coupled to the expansion cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion pf the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axlally displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefenned embodiment, axtally displacing the expansbn corie includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment,; 

10 axlally displacing the exp^n^ion cone includes: injecting a fluidic material into the 
tubular nnember. In a preferred embodiment axlally displacing the expansion cone 
includes: . applying a tensile force to the expansion cone. In a preferred 
embodiment, axlally displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axlally 

15 displacing the expansion cone includes: displacing the expansion cone out of the 
tubular men(4>er. In al prefenBd embodiment, axlally dlsplddng the expansion cone 
radiaHy expands the tubular nnember by about 10% to 20%. In a preferred 
embodiment, applylhg direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applylhg direct radial pressure to the tubular .member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a welltkm casing, in a preferred embodiment, the preexisting structure 
Includes a pipeline. In a prefbned embodiment, the preexisting stmcture includes a 
structural support. 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular meniber is coupled to the preexisting 
structure by the process of: positioning the tubular memt)er and an expansion cone 
within the preexisting structure, axiaiiy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member, in a prefened embodiment, axiaiiy displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displacing the expansion cone includes: displacing the 



expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefen^d embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefenred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular nnember by up to about 5%. In a prefened embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a prefen^d embodiment the preexisting stmcture includes a wellbore 
casing. In a preferred embodiment, the preexisting structure Includes a pipeline, In 

10 a prefenred embodiment, the praexistirig structure includes a structural support 

Alttiough this detailed description has shown and described iilustrafive 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In soma Instances, one may employ 
some features of the present invention without a connespondihg use of the other 

15. features. Accordingly, it is appropriate that reacters should ooristrue the appended 
daims broadly, and In a manner oonsisterrt with the scope of t^^ 
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1 . An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member; 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; ' 
1 0 one or more grooves formed in the outer surface of the tapered first end; and 

one or rpore axial flow passages fluididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the grooves comprise drcunrrferential 
grooves. ^ 
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3. The apparatus of daim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of dann 1 , wherein the grooves are concentrated anDund the 
axial mMpioiht of the tapered portion of the housing. 

5. The apparatus of daim 1 , wherein the axial flow passages comprise axial 
grooves. 



6. The apparatus of daim 5, wherein the axial grooves are spaced apart by at 
25 least i3 indies in the drcumferentlal direction. 

7. The apparatus of dairn 5, wherein the a)dal grooves extend from the tapered 
first end of the body to the grooves. 

30 8. The apparatus of daim 5, wherein the axial grooves extend from the second 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves extend from the tapered 
first end of the body to the second end of the t)ody. 
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1 0. The apparatus of daim 1 , wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

1 1 . The apparatus of daim 10, wherein the axial flow passages extend frbm the 
tapered first end of the txxJy to the grooves. 

12. The apparatus of daim 10, wherein the axial flow passages extend from the 
tapered first end of the body to the second end of the body. 

1 3. The apparatus of daim 1 2» wherein the axial flow passages extend from the 
second end of the body to the grooves. 

14. The apparatus of daim 12, wherein one of more of the flow passages 
indude inserts having restricted flow passages. 

15. The apparatus of daim 12, wherein one or more of the axial flow passages 
indude filters. 

16. The apparatus of daim 1 , wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

17. The apparatus of daim 1 , wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10^ in^ 

IB. The apparatus of daim 1 , wherein the cross-sectional area of the axial flow 
passages ranges from 2X10"^ in^ to 5X10'^ inV 

19. The apparatus of daim 1, wherein the angle of attadc of the flrst tapered 
of the body ranges from 10 to 30 degrees. 

20. The apparatus of daim 1 , wherein the grooves are C9ncentrated in a trailing 
edge portion of the tapered first end. 
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21 . The apparatus of daim 1 . wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 
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5 22. The apparatus of claiml, wherein the grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius of curvature. 

23. The apparatus of claim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. ' The apparatus of daim 1 , wherein the dxial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder posifioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius off cunrature. 

25. The apparatus of daim 24, wherein the first, second and third radii of 
curvature are substantially equal. 

25 26. The apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature. 

27. The apparatus of daim 1 , wherein the expandable tubular membe; indudes: 
an annular member, having: 
30 a wall thidcness that varies less than 8 %; 

a hoop yield strength that varies less than 1 0 %; 

imperfections of less than 8 % of the wall thickness; 

no failure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 



35 25%. 
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28. The apparatus of dalm 1 . wherein the expandable tubular member Includes: 
a first tubular member 

a second tubular member, and 
5 a pin and box threaded connection for coupling the first tubular rnemte^ 

the second tubular member, the threaded connection including: 

one or more sealing members for sealing the Interface between the first and 

second tubular members. 

10 29. The apparatus of dalm 28, wherein the sealing rhenibers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of daim 28, wherein one of the seaHng members is positioned 
adjacent to an end portion of the threaded connection: and wt«rein another one of 
Id the seaUng members is not positioned adjacent to an end portion of the threaded 
connection. 
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35. The apparatus of dalm 32, wherein the lubricant provides a sliding friction 
30 confident of less than 0.20, 

36. The apparatus of daim 32, wherein the lubricant is chemically bonded to the 
interior surface of the expandable tubular member. 



31. The apparatus of dalm 28, wherein a pluramy of the sealing membere are ^ 
positioned adjacent to an end portion of the threaded connection. 

32. The ai^iatus of claim 1 , wherein the expandable tubular memlwr includes: 
a layer of a lubricant bonded to the interior surface of the tubular member. 

33. The apparatus of dahm 32. wherein the lubricant comprises a metallic soap. ^ 

34. The apparatus of daim 32, wherein the lubricant is selected from the group ^ 
consisting <rf C-Lube-10, OPH0&«8-M, and C-PHOS:'58-R. 
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37. The apparatus of daim 32, wherein the lubricant is nnechanically lx>nded to 
the interior surface of the expandable tubular nnember. 

38. The apparatus of dalm 32, wherein the lubricant is adhesively bonded to the 
interior surface of the expandable tubular member. 

39. The apparatus of dainh 38, wherein the lubricant indudes epoxy, 
nrK>lybdenum disulTide, graphite^ aluminum, copper, alumisilicate and 
polyethylenepoiyamine. 

40. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the, threaded portions of the tubular members. 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 
consisting of epoxles, thermosetting sealing compounds, curable sealing 
compounds, and sealing compourkls having poiymerizable materials. 

42. The apparatus of daim 40, wherein the sejalant indudes an Initial cure cycle 
and a final cure cyde. 

43. The apparatus of claim 40, wherein the sealant can be stretdied up to 30 to 
40 percent without failure. 

N 44. The apparatus of daim 40. wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

45. The apparatus of daim 40, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from 0 to 450^F. 

46. The apparatus of daim 40, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 
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47. The apparatus of claim 1 » wherein the expandable tubular member Includes: 
a pair of rings for engaging the preexisting struc^re; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and th^ preexisting structure. 

5 • ' 

48. The apparatus of daim 1 . wherein the expandable tubular member includes: 
a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion including a 
sealing element; and 
10 a second preexpanded portion coupled to the Intemiediate portion. 

49. The apparatus of daim 1, further comprising: 

a valveable fluid passage coupled to the anchoring device. 

15 50. • The apparatus of dairn 1 , wherein the anchoring device comprises an 
exptosive andioring device. ^ 

51 . The apparatus of daim 1 , wherein the expandable tutnitar member indudes 
one or more shape menrK>ry metal inserts; and the apparatus indudes a heater in 

20 opposing relation |o the shape rnemory rnetal inserts. 

52. Ttie apparatus of claim 1 , whetein the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. : 

25 53. The apparatus of daim 52, wherein the resilient anchor indudes: 
a resilient scroll. 

54. The apparatus of daim 52. wherein the resilient anchor indudes: 
one or more resilient anms. . 

30 

55. The apparatus of daim 52, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 
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56. The apparatus of daim 52, wherein the resilient ianchor is adapted to mate 
with the expansion cone. . 
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57. The apparatus of daim 1 . wherein the expandable tulnjiar .memt>er indudes: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controilably release the resilient panels. 

58. The apparatus of daim 1 , wherein the andioring device indudes an andior 
coupled to the expandable tubular member, induding: 

one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting stoicture. 

59. The apparatus of daim 58. further induding one or more conBsponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1, wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. 

61 . The apparatus of daim 60, further induding one or more corresponding 
actuators for pivoting the petal baskets. 

62. ' The apparatus of daim 1 , further csbmprising: 

a support merriber induding a fluid passage, the expanskm cone coupled to 
the support member, the expandable tubular member coupled to the expansion 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular miember between the expansion cone 
and the end plate. 

63. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a slotted end portk)n. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
S structure; 

anchoring the tubular member to the preexisting structure; 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubutar member, and 

lubricating the interface between the expansion cone and the tubular 
10 nrtember. 

2. The method of dalm 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of dalm 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 ceritipoise. 

20 4. The method of dalm 2, wherein the injecting includes: 

injecting lubricating fluid bito a tapered end of the expansion, cone. 

5. The method of daim 2. wherein the injectihgindudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
2t tapered end ofthe expansion cone* 

6. The rnethod of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of dairn 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 
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The method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

The method of daim 2, wherein the injecting includes: 
injecting the lubricating fluid into a plurality of discrete locations along the* 
edge portion. 

1 1 : The method of daim 2, wherein the lubricatihg fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimlll; 
EPMudllb:and 
DrillN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 
EPMudlib;and 
DrillN-Slld. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant, 

1 5. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member witii a first part of a 
lubricant; and 

applying a second part of Vt\e lubricant to Uie interior surface of the tubular 
member. 

16. The method of daim 14. wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherejn the lubricant is selected from the group 
corwisting of OLube-10, C-PHOS-58-M, and OPHOS-58-R. 

< ■ ■ . ■ 

18. The method of claim 1 4. wherein the lubricant provides a sliding fridtlon 
5 coefficient of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

1 0 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. ^ 

21 . The method of daim 1 4, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular hiembers. 

"15 . 

22. The method of daim 14. wherein the lubricant indudes epoxy, molyt>denum 
. disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamlne. 

23. A rnethod of coupling a tubular rnember to a preexisting stnjcture, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member Jnduding: 

a wall thicl^ness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about. 30%; and , 

no necking of the walls of the annular memt>er for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular memt>er to a preexisting structure, 
comprising: 

injecting a lut)ricating fluid into the preexisting staicture; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axiatly displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of dalm 24. wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprisfnq: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member Includes: 

a first tubular member, 

a second tubular nrien*er; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of daim 26. wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of claim 26, wherein the sealing nriembers are positioned 
adjacent to an end portion of the tllreaded connection 

29. The method of claim 26, wherein one of the sealing merhbers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of ttie ttnreaded 
connection. 

30. The metiiod of daim 26. wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of ttiett>readed connection. 

31 . A metiiod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular ntember to the preexisting structure; and 

axialiy dispiadrq tiie expanston cone relative to the expandable tubular 
member by pulling ttie expansion cone ttirough the expandable tubular member^ 

wherein the expandable tubular member includes a plurality of tubular 
15 members having threaded portions that are coupled .to one another by ttie process 
of: coating flie tiireaded portions dt the tubular members with a sealant; 

coupling the threaded portions of the tubular meimbers; and 

curing tiie sealant 

20 32. the mettKxl of daim 3i; wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymertzable materials. 

33. The method of claim 31 , further induding: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to at)out 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 , wherein the sealant is resiistant to conventional 
wellbore fluidic materials. 
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36. The method of claim 31 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 

37. The method of daim 31 . further Including: 

applying a printer to the threaded portions of the tubular members prior to 
coating the threaded r^ons of the tubular members with the sealant. 

38. The method of daim 37, wherein the primer indudes a curing catalyst. 

» 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer indudes a curing catalyst 

41 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the pieexisting 
strudure; 

anchoring the tubular member to the preexistirig structure; and 
axialiy disptadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular member indudes: 

a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the Interface 

between the tubular member and the preexisting structure. 

42. A method of oouplirig a tubular member to a preexisting strudure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting strudure; 

anchoririg the expandable tubular member to the preexisting strudure; and 

axialiy disptadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes one or more slots. 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member 

45. A method of coupling a tubular menrjber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes: 

a first preexpanded portibn; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sealing elenient; and 

a second preexpanded portion coupled to the Intermediate portion. 

46. A method of coupling 'a tubular rneniber to a preexisting staidure, 
comprising: 

ix>sltloning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy displadng the expanston cone relativb to the exparidable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion oone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46. wherein the increased axial force is provided on a 
periodic basis. 
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48. The method of dalm 46, wherein the increased axial 
random basis. 

49. The method of claim 46, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of dalm 51 , Wherein pushing the expansion cone includes: 
InJecHng a pressurized fluldic material Into contact with the expansion cone. 

53. A nrtethod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexteting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

55. A method of coupling a tubular hiember to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axiaily displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 posittoning the expandable tubular member, an e3q)ansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone in a first 
direction; and 

axially displacing the expansion coHe in a second direction relative to the 
35 expandable tubular member; 
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wherein the first and second directions are different. 

59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member 

60. A method of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

placing the expandable tubular member, an expansion cone, and ah anchor 
Into the preexisting structure; 

anchoring the expandablie tubular memt>er to preexisting structure by: 
pivoting one or nibre engagement elerifients; and 
axially displacing the expansion cone. 

61 . The method of claim 60, wherein pivoting the engagement elements . 
includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a fluldic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

placing a quantity of a fluldic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 

139 



axialty displadng the expansion cone. 

65. The method of claim 64, wherein the fiuidic material comprises a barite plug. 

5 66. The method of claim 64, wherein the fluidjc material comprises a flex plug. 

67. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion oone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hanienable fiuidic niaterial Into the preexisting structure; 

at least paiUaiiy curing the hardenable fluidic sealing material; and • . 

axially displacing the.expansion cone. 

15 

66. A method of coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

placing the expandable tubular memt>er and an expansion cone within the 
preexisting structure; and ' ' 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing thd expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the exparKlable tubular member; and 
injecting a quantity of a second fluidic material having a second density into a 
30 portion of the expandable tubular member t>elow the expansion cone; 
wherein the second density is greater than the first density. 

70. A nriethod of coupling an expandable tubular nriember to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone into the 
preexisting structure: 

anchoring the expandable tubular member to the pree)dstlng structure; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71. A method of coupling an expandable tubujar member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone Into the 
preexisting structure: and 

applying an axial foriw to the ttcpandable tubular member. 

72. An apparatus for coupling a tubular member tq a preex^ng structure, 
comprising: ' 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnjcture; and 

an expansion cone movably coupled to the expandable ^buiar member and 
adapted to radially expand the expandable tubular member, including: 

a housing Including a tapered first end and a second end; 

one or more grooves fomwd in the outer surface of the tapered firet end; and 
one or nwre axial flow pmsages fluidicly coupled to the grooves. 

73. Thei apparatus of daim 72, wherein the grooves oorhprise circumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
ajdal midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow irassages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcumferentiai direction. 



78. The apparatus of claim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the groovers. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the boc^ to the second end of the body. 

81. The apparatus of daiifn 72, wherein the axial fkw passages are po^ 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages include 
inserts having restricted flow passages. 

86. The apparatus of daim 83. wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10^ inMo5X1(r*in^ 
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89. The apparatus of dalm 72, wherein the cross-sedional area of the iaxial flow 
passages ranges firom atwut 2X10"* In* to 5X10-* Inl 

5 90. The apparatus of dalm 72, wherein the angle of attack of the first tapered 
end of the txxJy ranges from at>out 10 to 30 degrees.. 

91. The apparatus of dalm 72, wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end. 

92. . The apparatus of dalm 72, wherein the angle of Indlnatlon of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attadc (rf the ffrst tapered end. 

93. The apparatus of claim 72. wherein the grooves indude: 
a flow channel having a firsi radius of curvature; 
a first shoulder positioned on one side of the flow channel having a second 

radius of cun/ature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of cun/ature. 

94. The apparatus of dalm 93, wherein the first, second and third radii of 
cun«ture are substantially equal. 

95. The apparatus of dalm 72, wherein the axial flow passages Indude: 
a flow channel havirtg a first radius of cun/ature: 
a first shoulder positioned on one side of the flow channel having a second 

radius of cun/ature; and 

a second shoulder positioned on the other side of the flow channel ha>^g a 
third radius of cun/ature. 

96. The apparatus of diilm 95. yvherein the first, second and third radii of 
cunrature are sut)5tantially equal. 
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97. The apparatus of claim 95, wherein the second radius of curvature is greater 
than the tNrd radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stmcture; and 

an exparision cone movably coupled to the expandable tubular member and 
1 0 adapted to radially expand the expandable tubular mernber, 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfectionsof less than about 8% of the wall thickness^ 

no feilure for radial expanskKis of up to abqut 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about25%. 

20 99. An apparatus for coupHhg an expandable tubular member to a preexisting 
* structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular mernber to 
the preexisting structure; and 
25 an expansion cone rnovably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular rnemb^r includes: 

a first tubular member; 

a second tubular memt)er; and 
30 a threaded connection for coupling the first tubular member to the second 

tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tutHilar members. 
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100. . The apparatus of daimog/whereln the threaded coring comprises a 
pin and box threaded connection. 

101 . The apparatus of daim 99, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of claim 99, wherein a plurality of the sealing members are 
posiHoned adjacent to an end poltion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

1 06. The apparatus of daim 1 04, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M. and OPHOS-58-R. . 

1 07. The apparatus of daim 1 04, wherein the lubricant provides a sliding friction 
coeffident of less than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically t>oncled to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein ttie lubricant is adhesively bonded to 
5 the interior surfece of the expandable tubular member 

111 The apparatus of daim 110, wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisillcate and 
poiyethylenepolyamine. 

10 

112. Ari apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memt>er and 
adapted to radially expand the exparidable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded pQrtion$ coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 1 3. The apparatus of daim 1 12, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

114. The apparatus bf daim 1 12, wherein the sealant includes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112. wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16* The apparatus of daim 1 12, wherein the sealant is resistant to conventional 
wellbpre fluidic materials. 

35 
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117. The apparatus of daim 112, wherein the material properties of the sealant 
are substarrtially stable for temperatures ranging from atxHit 0 to 450 "F. 

118. The apparatus of daim 112, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
pwtions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preeidsting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expartd the expandable tubular memben 

wherein the expandable tidHilar member Indudes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element po6i!tiohed between the riiigs for sealing the Interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and ■ 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member: 

wherein the expandable tubular member indudes one or more slote. 

121 . The apparatus of daim 120. wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member; 
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1 23. An apparatus for ooupling an expandable tubular meniber to a preexisting 
structure, comprising; 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intentiediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

an expandable tubular memben 

an anchoring deyice adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular memben and 
a valveable fluid passage coupled to the anchoring deyice. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

25 a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the finst support member; 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 

35 
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1 27. Th6 apparatus of daim 1 25, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member 

128. Ah apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support member, 
an expandabfle tubular rhember coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structuiB. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memt)en 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, conriprising: 

a support ntember; 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

131 . The apparatus of claim 1 30, wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparatus of claim 1 30, wherein the expandable tubular member 
includes a slotted end portion. 

133. An apparatus for Coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expansion cone coupled to the support member; . 

149 



an expandable tubular member coupled to the expansion cone including one 
or more shape memory metaj inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 . ■ ^ 

1 34. An apparatus for coupHng an expandable tubular member to a preexisting 

structure, comprising: . . ^ 

a support member, 

an expansion cond coupled to the support member; 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of claim 134, wherein the resilient anchor includes: . 
15 a resilient scroll. 

136. The apparatus ofdalnn 134, wherein the resilient anchor indude^^ 
one or more resilient arms. . 

20 137. The apparatus ofdaim 134, Wherein the resilient anchor includes: ^ 
one or nrkm resilient radially orimted elerner^^ 

■ . ' - — ^■ 

138. The apparatus of daim 134, wherein the resilient anchor Is adapted to mate 

with the expansion cone. ^ 

25 

139. An expandable tubujar member, comprising: 
an expandable tubular txxJy; 

. one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 oontrellably release the resilient panels. 

■ *\ 

140. An apparatus for ooupiing an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

35 an expansion cone coupled to the support rhemben -i 
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an expandable tubular member coupled to the expandable expansion oohe; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of daim 140, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expanston cone coupled to the support member; 

an expandable tubular member coupled to the expandable expiansion cone; 

15 and 

an anchor coupled to the expandable tut)ular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
rnember. 

20 143. Theapparatusof daim 142, further Induding one or rnorecones^ 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular merTd)er to a preexisting 

structure, comprising: 
25 a support member, 

an expanston cone coupled to the support member; 

an e)cpandable tubular member coupled to the expansion cone, induding: 

a stotted portion provkJed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member 
an expansk)n cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memtier and an end portion of Vne 
expandable tubular nnemben and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular m6mt)en 

146. An apparatus for coupling an expandable tubular nriember to a preexisting 
stmcture, comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; 
an end plate coupled to ttve slip joint; 

a fluid chamt^ coupled to the fluid passage, the tluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupHng a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular rnernber. 

25 

148. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

injecting a fluidic rnaterial into the tubular meniber 

150. The mettTod of daim 147, wherein axially displadng the expansion cone 
35 Includes: 
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applying a tensile fbroB to the expansion cone. 

1 51 . The method of daim 1 47, wherein axially displacing the expansion cone 
indudes: 

displadng the expansion cone into the tubular nnemt)er. 

152. The.nfiethod of daim 147, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

153. The m^hod of daim 147, wherein axially displadng the expansion cone 
radially exparKis the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying dired radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

1 56. The method of daim 147, wherein the preexisting structure includes, a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure includes a 
structural support 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting strudure; 
wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displadng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of claim 159, wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of daim 159, wherein axially displacing the expansion cone 
includes: 

10 iniecUng a fluidic material into the tubular member. 

162. The apparatus of daim 159, wherein axially dispiadng th9 expansion cone 
indudes: 

aipplying a tensile forqe to the expansion oone. 

15 

163. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
indudes: 

dispiadng the expansion oone into the tubular member. 

20 164. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
indudes: 

dispiadng the expansion cone out of the tubular member. 

1 65. The apparatus of dairn 1 59, wherein axially dispiadng the expansion cone 
25 radially expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member ladiaily expands the tubular member by up to about 5%. 

30 167. The apparatus d( daim 159, wherein applying direct radial pressure to the 
tubular nrtember indudes applying a radial force at discrete locatiohs. 

168. The apparatus of daim 1 S9, wherein the preexisting structure indudes a 
weltbore casing. 

35 
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169. The apparatus of dalm 159, wherein the preexisting structure includes a 
pipeline. 



1 70. The apparatus of claim 159, wherein the preexisting structure includes a 
5 structural support 

171. A system for coupling an e}qi>andable tubular memt)er to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting stmcture; 

means for axially displacing the expansion cone relative to the tubular 
» member by pulling the expansion cone through the tubular memben and 

means for lubricating the interface between the expansion cone and the 
is tubular member. 

172. The system of dainn 171 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for injecting a lubricating fluid into the trailing edge of the interfece 
20 between the expansion cone and the tubular member. 

1 73. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a taperM end of the expansion cone. 

175. The system of dalm 1 72, wherein the means for injecting Indudes: 
means for injecting lubricating fluid into the area areund the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of dalm 172. wherein the means fbr injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 177. The system of daim 172, wherein the means for injeding indgdes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

1 78. The system of daim 1 72, wherein the means for injecting includes: 

5^ means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of claim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

10 

1 80. The system of dalm 1 72, wherejn the means for injecting includes: 
means for injecting the lubricating iRuld Into a plurality of discrete locations 

along the trailing edge portion. 

15 1 81 . The system of daim 172, wherein the lubricating fhiid comprises: 
drilling mud. 

1 82. The system of daim 1 72, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

20 EP Mudlib; and 

DrillN'Slid. 

1 83. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

25 EP Mudlib; and 

DrillN-Slid. 

164. Thesystemof daim 711, wherein the means for lubricating the. interface 
between the expansion cone and the tubular member indudes: 
30 means for oraUhg the interior surface of the tubular member with a lubricant. 

185, The system of daim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
35 of a lubricant; and 
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n means for applying a second part of the lubricant to the interior surface of the 

tubular member. 

1 86. The system of claim 1 84, wherein the lubricant comprises a metallic soap. 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10, CtPH0S58-M, and C-PHOS-58-R. 

1 88* The system of daim 1 84, wherein the lubricant provides a sliding friction 
P 10 coefficient of less than about 0.20. 

^ 189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 

interior sfurfaces of the tubular members. 

15 -190. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
r- interior surfaces of the tubular members. 

r- 191. The system of daim 184, wherein the lubricant is adhesively bonded to the 

interior surface of the tubular members. 

- 20 

1 92. The system of daim 1 84, wherein the lubricant indudes epoxy , molybdenum 
^ disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

1 93. A system for coupling a tubular memt>er to a preexisting strudure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially dispiadng the expansion cone relative to the tubular menribe 
30 pulling the expansion CQne through the tubtilarnriember, 
wherein the tubular member indudes: 
an annuiar member, induding: 
a wall thidoiess that varies less than about 8 %; 
a hoop yield strerigth that varies less than about 10 %; 
^ 35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %: and 

no necking of the vvalls of the annular nfwrnt)er for radial expansions of up to 

• about 25%. n 

S 194. A system for oouplihg a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid bito the preexisting structure; ^ 
positioning the tubular member and an expansion cone within the preexisting 
structure; ^ 
10 anchoring the tubular member to the preexteting structure; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

195. The systern of daim 194, wherein the lubricating fluid comprises: ^ 
15 BAm>-LUB g6u>SEAL™ brand drilling mud lubricant. 

196. AsystemforcckJplinganexpamiabletuk^^ 
structufia, obmprising: 

means for positiCNiing the wpandable tubular member and an expansion 
20 pone within the preexisting structure; 

means for anchoring the e)q)andable tubular member to the preexisting 
structure; and ^ 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through ttie expandable tubular ^ 
25 member, 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member; and 

a threaded connection for coupling the first tubular nriember to the second 
30 tubular member, the threaded connection including: 

one or mor& sealing members for sealing the interface between the first arKj ^ 
second tubular membere. 



197. The system of daim 196, wherein the threaded connection cornprises a pin 
35 and box threaded conneclion. 
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1 96. The system of daim 1 96, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of claim 196, wherein one of the sealing memt>ers is positioned 
adjacent to an end portion 6f the threaded connecbon; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

10. 200. The system of daim 1 96» wherein a plurality of the sealing members are 
positioned adjacent to an end portion of thei threaded connection. 

201. A system fCN* coupling an expandable tubular rnmiber to a pree)dsti^^ 
structure, comprising: 

15 means for positioning the expandable tubular nriember and an expansion 

cone within the preexistinig structure; 

means for anchoring the expandable tubular niember to the preexisting 
structure; and 

means for axiaily displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member Indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, themnosetting sealing compounds, curable sealing 

compounds, and sealing compounds having pofymerizable materials. 

203. The system ofdaim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tutMilar 
members. 

204. The system of daim 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wetlbore fluidic materials. 

10 206. The system (rf daim 201 . wherein the niaterial properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 

19 prior to coating the threaded portions of the tubular rnernbers wtt 

208. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of claim 207,. wherein the primer ie applied to the^ threaded 

20 portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular memt>er5. 

210. The system of daim 207, wherein the primer indudes a curing catalyst 

25 211. A system for coupling a tubular niember to a preexisting structure, 
comprising: 

positibning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relative to the tubular nriember by 

pulling the expansion cone through the expandable tubular member, 
wherein the tubuter member indudes: 
a pair of rings for engaging the preexteting structure; and 
a sealing element positioned between the rings for sealing the interface 
35 between the tubular member and the preexisting structure. 
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212. A system for coupling a tubular mennt)er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular menfiber includes one or more slots. 

10 

21 3. The ^tem of daim 21 2. wherein the slots are provided at a preexpanded 
portton of the tubular member. 

214. The system of daim 212, wherein the stots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. A system for coupling a tubular menriber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expanston cone through the expandable tubular nnember; 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member arKl an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular -? 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

Wherein the axial force includes: 
5 a substantially constant axial force; and ^ 

an increased axial force. 

21 7. The system of dalm 216, wherein the Increased axial force is provided on a 

periodic basis. _ 

10 

218. The system of dfium 216. wherein the Increased axiai force is provided on a 
random basis. 

219. The system of dalm 216, wherein the ratio ofthe Increased axial f^^ . 1 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means fqr positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting stmcture; and 
means for axially dlspladng the expansion cone relative to the expandable ^ 
Uibuiar member by pushing and pulling the expanston cone through the expandable 
tubular member. ■ ' • ^ 

25 J 

221 . The systern of dalm 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurizisd fluidic material into contact with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting stmcture. 
comprising: 

means for positioning the tubular member and an expansion cone within the n 
preexisting structure; y 
35 rneans for andtoring the tubular member to the preexisting structure; 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member; 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 memt)er and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the si» of the expansion cone; and 

means for axially displacing the expansiori cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 
15 . 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positfbning the tubular member and an expansion cone within the 
preexisting structure; ' . ' 
20 means for anchoring the tubular member to the preexisting stmcture by 

heating a portton of the tubular member, and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the| expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; artd 

means for axially displacing the expansion cone. 
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226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: . 
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means for positioning the tubular memtier and an expansion pone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting statcture, 
comprising: 

10 means for fixing the position of an expansion bone vdthin the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

medns for axially dispiacing the expansion cone in a second direction relatiye 
15 to the expandable tubular member. 

wherein the first and second directions are different 

228. A system for coupling an expandable tubular memt^er to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular; an expanston cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an exparidable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular mernber, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to thd preexisting 

structure that includes means for pivoting one or more engagement elements; and 

means for axially dispiacing the expansion cone. 
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230. The system of daim 229. wherein the meams for pivoting the engagement 
elements Includes: 
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r means for actuating the engagement elements. 

231 . The system of claim 229. wherein the means for pivoting the engagement 
elements includes: 

p 5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of dalm 229. wherein the means for pivoting the engagement 
elements includes: 

Id means for displacing the expandat)le tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
15 Into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor ttie expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. 

20 234. The system of daim 233^ wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 strudure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting strudure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenabie fluidic material into the preexisting 
30 strudure; 

means for at feast partially curing the hardenabie fluidic sealing material; and 
means for axiaily displadng the expansion cone. 
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237. A system for coupling an expandable tubular nnember to a preexisting 
strudure, comprising: 
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means for placing the expandable tubular member and an expansion conia 
within the preexisting stmcture; and 

means for applying an axial force to the expandable tubular member In a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting stmcture; 
10 means for injecting a quantity of a first fluidicmaterta^ 

into the region of the pree}dsting structure outside of the expandable tubular 
member, and 

means for InjecHng a quantity of a second fluldic material having a second 
: density into a portion of tha expandable tubular member bebw the expansion cone; 
15 • wherein ttie second density is greater than the first density. 

239. A system for coupling an expandable tubular nnember to a preexte^ 

structure, comprising: 

means for placing the expandable tubular nnember and an expansion cone 
20 into the preexisting structure; 

mear)S for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an Interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular rhember and an expansion cone. 
30 into the preexisting structure; and 

means for applying an axial force to the expiandat>le tubular member. 

241. A system for coupling a tubuliar member to a preexisting structure, 
comprising: 
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means for positioning the tubular mennber and ah expansion cone within the 
pfBexisting structure; 

means for axially displacing the expansion cone; \ 
means for renrK>vihg the expansion cone; and 
5 means for applying direct radial pressure to the tubular number. 

242. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of dalm 241 , wherein the means for axially displacing the 
expansion cone includes: 

n)eans for injecting a fluidic material into the tubular member. 

15 

. 244. The system of dalm 241 . wherein the means for axially displadng the 
expansion cone Includes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system of claim 241, wherein the means for axially displacing the 
25 expansion cone Includes: 

means for displacing the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axially displacing the 
expansion cone radially expands the tubular member by about 10% to 20%. 
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248. The system of dalm 241 , wherein the means for applying dired radial 
pressure to the first tutHJlar member radially expands the tubular nnember by up to 
about 5%. 
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249. The system of claim 241 , wherein the means for applying direct radial 
pressure to the tubular memtjer Includes means for applying a radial force at 
discrete locations. 

250. The system of dalm 241 . wheiBin the preexisting structure includes a 
wellt)ore casing. 

251 . The system of dalm 241 , wherein the preexisting stnicture Includes a 
pipeline. 

252. The system of dalm 241 , wherein the preexisting structure indudes a 
structural support. 
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